TUESDAY,  NOVEMBER  1,  1977 

PART  IV 


DEPARTMENT  OF 
LABOR 


Occupational  Safety  and 
Health  Administration 


OCCUPATIONAL 
EXPOSURE  TO 
l,2-DIBROMO-3- 
CHLOROPROPANE  (DBCP) 


Proposed  Standard,  HearinQ 


57266 


PROPOSED  RULES 


[ 4510-26 ] 

DEPARTMENT  OF  LABOR 

Occupational  Safety  and  Health 
Administration 

[  29  CFR  Part  1910  ] 

(Docket  No.  H-61] 

OCCUPATIONAL  EXPOSURE  TO  1,2- 
DIBROMO-3-CHLOROPROPANE  (DBCP) 

Proposed  Standard,  Hearing 

AGENCY:  Occupational  Safety  and 
Health  Administration.  Department  of 
Labor. 

ACTION:  Proposed  standard,  notice  of 
hearing. 

SUMMARY;  This  proposed  permanent 
standard  on  occupational  exposure  to 
DBCP  is  based  largely  on  the  evidence 
that  led  to  the  issuance  of  an  Emergency 
Temporary  Standard  (ETS)  on  Septem¬ 
ber  9, 1977,  (42  FR  45586) .  That  evidence 
established  that  occupational  exposure 
to  DBCP  presents  grave  danger  from 
hazards  of  cancer  and  sterility  as  well  as 
other  toxic  effects.  The  proposal  revises 
the  existing  29  CFR  1910.1044  as  estab¬ 
lished  by  the  ETS  by  reducing  the  per¬ 
missible  exposure  limits  from  10  parts 
per  billion  (ppb)  time-weighted  average 
(TWA)  and  50  ppb  as  averaged  over  any 
15  minutes  during  the  working  day  (ceil¬ 
ing)  to  a  TWA  of  1  ppb  and  a  ceiling  of 
10  ppb.  In  addition,  the  proposed  stand¬ 
ard  requires  employee  exposure  measure¬ 
ments,  engineering  controls,  personal 
protective  equipment  and  clothing,  em¬ 
ployee  training,  medical  surveillance, 
work  practices,  regulated  areas,  change 
rooms,  and  recordkeeping.  A  public  hear¬ 
ing  on  the  proposed  permanent  standard 
will  commence  on  December  13,  1977. 
The  permanent  standard  will  supersede 
the  existing  ETS  at  the  conclusion  of  the 
rulemaking. 

DATES:  Comments  and  notices  of  ap¬ 
pearance  concerning  the  proposed  rule 
must  be  received  by  December  2,  1977; 
all  materials  which  will  be  introduced 
into  the  hearing  record  must  also  be 
received  by  December  2,  1977;  an  in¬ 
formal  hearing  is  scheduled  to  begin  on 
December  13,  1977. 

FOR  FURTHER  INFORMATION  CON¬ 
TACT; 

Ms.  Flo  Ryer.  Director  of  the  Office  of 
Special  Standards  Programs,  Direc¬ 
torate  of  Health  Standards  Programs, 
OSHA,  Third  Street  and  Constitution 
Avenue  NW.,  Room  N3663,  Washing¬ 
ton,  D  C.  20210,  202-523-7174. 

SUPPLEMENTARY  INFORMATION: 
This  is  a  propo.sed  standard  on  occupa¬ 
tional  exposure  to  DBCP  which  is  issued 
pursuant  to  sections  6(b) ,  6(c) ,  8(c) ,  and 
8(g)  of  the  Occupational  Safety  and 
Health  Act  of  1970  (The  Act)  (84  Stat. 
1593,  1596,  1599,  1600;  29  U.S.C.  655,  657), 
Secretary  of  Labor’s  Order  No.  8-76  (41 
FR  25059)  and  Title  29,  Code  of  Federal 
Regulations  (CFR)  Part  1911.  It  proposes 
to  amend  Part  1910  of  29  C?FR  by  revising 
29  CFR  1910.1044,  to  provide  a  perma¬ 
nent  standard  for  the  regulation  of  oc¬ 


cupational  exposure  to  DBCP.  Ttxls 
standard  would  apply  to  all  employ¬ 
ments  in  all  industries  covered  by  the 
Act,  including  "general  industry”,  con¬ 
struction,  and  maritime,  excluding  only 
agriculture.  The  development  of  a  per¬ 
manent  standard  will  be  conducted  under 
the  rulemaking  procedures  of  section  6 
(b)  of  the  Act.  The  agency  requests  the 
submission  of  written  comments,  data, 
and  arguments  from  interested  persons 
on  all  the  issues  raised  in  the  ETS  and 
proposal,  and  has  scheduled  an  informal 
public  hearing  for  the  presentation  of 
oral  testimony.  After  the  hearing,  the 
Occupational  Safety  and  Health  Admin¬ 
istration  (OSHA)  will  issue  a  final 
standard  or  decision  based  on  the  entire 
record  developed,  including  written  com¬ 
ments  and  tire  informal  rulemaking 
hearing. 

OSHA  seeks  public  comments,  in¬ 
formation,  and  evidence  on  all  the  issues 
raised  in  the  ETS  and  the  proposal,  in¬ 
cluding  the  following: 

1.  Whether  the  proposed  provisions 
would  provide  adequate  worker  protec¬ 
tion  from  all  health  hazards  associated 
with  DBCP  exposure. 

2.  Whether  DBCP  should  be  considered 
as  posing  a  carcinogenic  risk  to  humans. 

3.  Whether  the  proposed  permissible 
exp^ure  limit  of  1  ppb  (TWA)  and  the 
ceiling  level  of  10  ppb  are  suflBciently  low 
to  protect  workers  from  any  adverse 
health  effects. 

4.  Whether  compliance  with  the  pro¬ 
posed  exposure  limits  would  be  tech¬ 
nologically  and  economically  feasible  for 
all  affected  industries. 

5.  Whether  the  provisions  for  record¬ 
keeping,  methods  of  compliance,  medical 
siu’veillance,  regulated  areas,  personal 
protective  equipment,  protective  cloth¬ 
ing,  hygiene  facilities  and  practices  are 
appropriate  and  feasible. 

6.  Whether  there  are  alternative  medi¬ 
cal  procedures  to  sperm  count  and 
measurement  of  hormone  levels  which 
are  equally  effective  in  the  detection  of 
sterility  and  other  reproductive  effects 
in  male  and  female  workers. 

7.  What  medical  procedures,  effective 
in  the  detection  of  cancer  in  its  early 
stages,  should  be  a  part  of  a  medical 
surveillance  program. 

8.  Whether  medical  removal  protection 
should  be  provided  where,  as  a  result  of 
the  medical  surveillance  program,  it  is 
determined  that  an  employee  is  at  an 
increased  risk  of  material  impairment  of 
health  from  further  exposure  to  DBCP. 

9.  Whether  the  provisions  for  train¬ 
ing,  posting  and  labeling  are  appropriate 
and  fully  apprise  employees  of  the  haz¬ 
ards  of  DBCP  exposure. 

10.  What  are  the  environmental  and 
economic  impacts  of  the  proposal. 

I.  Background 

DBCP  has  been  used  as  an  agricultural 
nematocide  since  1955.  It  is  a  dense  yel¬ 
low  or  amber  liquid  with  a  pungent  odor 
at  high  temperatimes.  It  has  a  low  vapor 
pressure  (0.8  mm  Hg  at  20°  C)  and  is 
slightly  soluble  in  water  ( 1,000  ppm) . 

DBCP  is  produced  primarily  by  the 
bromination  of  allyl  chloride  at  room 


temperature,  usually  a  vlgorus  reaction 
which  requires  cooling.  DBCff*  is  pro¬ 
duced  in  the  United  States  by  Dow 
Chonlcal  Co.  and  Shell  Chemical  Co.  The 
Federal  Republic  of  Germany,  Mexico, 
and  Israel  also  export  DBijp  to  this 
country.  About  12  million  pounds  of 
DBCP  were  consumed  in  1972. 

DBCT  is  shipped  to  formulators  who 
reprocess  the  chemical  into  products  for 
consumer  use.  Formulators  may  vary  the 
concentration  of  the  chemical  in  an  end 
product  or  change  its  physical  state  by 
simple  blending  and  mixing  operations. 
DBCP  is  formulated  into  emulsifiable 
concentrates,  liquid  concentrates, 
powder,  granules,  and  solid  material. 
Formulating  granular  DBCP  involves 
spraying  liquid  DBCT  onto  inert  gran¬ 
ules.  The  formulation  of  liquid  and  emul¬ 
sified  DBCP  concentrates  can  involve  the 
following  operations:  transferring  tech¬ 
nical  grade  DBCP  from  railroad  tank 
cars  to  storage  tanks,  and  from  the 
storage  tanks  to  a  mixing  tank;  adding 
an  emulsifier  or  solvent  to  the  mixing 
tank;  transferring  the  blended  material 
to  a  holding  tank  and  then  to  drums; 
and  also  other  transferring  operations 
taking  place  during  the  packaging  of  the 
DBCP  materials.  About  80  formulators 
have  labels  registered  with  EPA  for  the 
approximately  160  products  containing 
DBCP  although  it  is  not  known  how 
many  of  the  firms  are  presently  engaged 
in  the  formulation  of  DBCP  pesticides. 
The  complete  distribution  chain  gener¬ 
ally  includes  the  manufacture  of  techni¬ 
cal  grade  DBCP,  transportation  to  for- 
mulator,  formulation  of  DBCP  pesticides, 
distribution  of  DBCP  pesticide  and  the 
agricultural  consiunption  of  DBCP  pes¬ 
ticide. 

In  1961,  the  authors  of  a  research 
paper,  Torkelson  et  al.  recommended 
that  occupational  exposure  to  DBCP  be 
controlled  to  less  than  1  ppm  in  air.  No 
voluntary  Threshold  Limit  Value  or  fed¬ 
eral  regulatory  limit  was  established  for 
occupational  exposure  to  DBCP  until  the 
EPS,  setting  a  level  of  10  ppb,  TWA,  was 
promulgated  by  DSHA  on  September  9, 
1977.  About  2,000  to  3,000  production  em¬ 
ployees  in  facilities  manufacturing  and 
formulating  DBCP  have  been  or  may  be 
exposed. 

On  August  5,  1977,  the  Oil,  Chemical 
and  Atomic  Workers  (OCAW)  union  re¬ 
quested  that  the  National  Institute 
for  Occupational  Safety  and  Health 
(NIOSH)  conduct  a  health  hazard 
evaluation  at  the  Occidental  Chemical 
Co.  plant. 

In  a  statement  to  OSHA,  Dr.  Donald 
Whorton,  University  of  California  at 
Berkeley,  said: 

There  were  some  of  the  men  from  the  Ag- 
Chem  area  at  Oxy  Chem  who  had  volunteered 
for  sperm  analysis.  Now  the  reason  that  they 
had  done  this  is  that  for  several  years  around 
the  lunch  table  the  men  noted  that  they  had 
not  been  having  children  since  working  in 
that  area.  Now  since  a  large  number  of  the 
men  are  in  the  child  bearing  age  and  have 
been  wanting  to  have  children,  this  was  strik¬ 
ing.  It  remained  at  the  level  of  an  uncon¬ 
firmed  rumor  for  aeveral  years.  In  the  last 
eight  to  twelve  months  there  have  been  two 
people  to  file  worker’s  compensation  com- 
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plaints  for  pesticide  poisoning.  Among  other 
things  they  also  cited  sterility.  Now  as  far 
as  I  know,  these  are  isolated  cases  and  no 
one  has  ever  put  it  together.  The  union  fi¬ 
nally  talked  some  men  into  voliinteering  for 
sperm  analysis.  Seven  of  the  men  went  and 
volunteered.  (August  31,  1977,  Statement  of 
Dr.  Whorton.) 

Dr.  Whorton  had  consulted  prior  to 
August  5,  1977,  with  the  company  and 
the  union  and  had  conducted  medical 
examinations  of  the  affected  employees. 
Medical  examinations  of  a  number  of 
additional  employees  have  subsequently 
been  conducted  by  NIOSH  staff  in  con¬ 
junction  with  Dr.  Whorton. 

On  August  12,  1977,  the  Occupational 
Safety  and  Health  Administration  in  a 
telegram  alerted  approximately  80  man¬ 
ufacturers  and  formulators  to  the  poten¬ 
tial  hazard  of  worker  exposure  to  DBCP. 
On  August  23,  a  guideline  document  de¬ 
tailing  suggested  work  practices  was  for¬ 
warded  to  these  same  affected  compa¬ 
nies.  Although  Shell  and  Dow  have  tem¬ 
porarily  suspended  production  of  DBCP 
and  requested  the  return  of  outstanding 
stocks  of  the  substance,  its  use  in  formu¬ 
lating  pesticides  may  still  be  occurring. 

On  August  19,  1977,  the  Director  of 
NIOSH  wrote  to  the  major  manufactur¬ 
ers  of  DBCP  requesting  information  to 
fully  evaluate  the  extent  of  the  hazard 
posed  by  exposure  to  DBCP. 

On  August  23,  1977,  the  Oil,  Chemical 
and  Atomic  Workers  International  Union 
President  A.  P.  Grospiron  formally  re¬ 
quested  that  the  Secretary  of  Labor  take 
immediate  steps  to  prevent  worker  expo¬ 
sure  to  DBCP.  Specifically,  OCAW  re¬ 
quested  that  worker  exposure  be  limited 
to  one  part  DBC?P  per  billion  parts  of  air 
and  that  a  broad  testing  program  to 
locate  incidents  of  cancer  and  sterility 
among  workers  be  established. 

In  the  September  9,  1977  issue  of  the 
Federal  Register  (42  PR  45536),  OSHA 
published  an  Emergency  Temporary 
Standard  (ETS)  regulating  DBCP  expo¬ 
sure  in  the  workplace  (29  CFR  1910.- 
1044).  A  correctiMi  document  was  pub¬ 
lished  on  September  16,  1977  «42  PR 
46540) . 

II.  Pertinent  Legal  Authority 

The  primary  purpose  of  the  Act  is  to 
assure,  so  far  as  possible,  safe  and  health¬ 
ful  working  conditions  for  every  working 
man  and  woman.  One  means  prescribed 
by  Congress  to  achieve  this  goal  is  the 
authority  vested  in  the  Secretary  of  La¬ 
bor  to  set  mandatory  safety  and  health 
standards. 

Occupational  safety  and  healtli  stand¬ 
ards  provide  notice  of  the  requisite  con¬ 
duct  or  exposure  level  and  provide  a  ba¬ 
sis  for  assuring  the  existence  of  safe  and 
healthful  workplaces.  The  Act  provides 
that: 

The  Secretary,  in  promulgating  standards 
dealing  with  toxic  materials  or  harmful 
physical  agents  under  this  subsection,  shall 
set  the  standard  which  most  adequately  as¬ 
sures,  to  the  extent  feasible,  on  the  basis  of 
the  best  available  evidence,  that  ho  em¬ 
ployee  will  suffer  material  impairment  of 
health  or  functional  capacity  even  if  such 
employee  has  regular  exposure  to  the  hazard 
dealt  with  by  such  standard  for  the  period 
of  his  working  life.  Development  of  stand¬ 


ards  under  this  subsection  shall  be  based 
upon  research,  demonstrations,  experiments, 
and  such  other  Information  as  may  be  appro¬ 
priate.  In  addition  to  the  attainment  of  the 
highest  degree  of  health  and  safety  protec¬ 
tion  for  the  employee,  other  considerations 
shall  be  the  latest  available  scientific  data 
in  the  field,  the  feasibility  of  the  standards, 
and  experience  gained  under  this  and  other 
health  and  safety  laws.  (Section  6(b)  (5).) 

Sections  2(b)  (5)  and  (6),  20,  21,  22, 
and  24  of  the  Act  refiects  Congress  rec¬ 
ognition  that  conclusive  medical  or  sci¬ 
entific  evidence  including  causative  fac¬ 
tors,  epidemiological  studies  or  dose-re¬ 
sponse  data  may  not  exist  for  many  toxic 
materials  or  harmful  physical  agents. 
Nevertheless,  standards  cannot  be  post¬ 
poned  because  definitive  medical  or  sci¬ 
entific  evidence  is  not  currently  avail¬ 
able.  Indeed,  standards  need  only  be 
supported  by  the  best  available  evidence. 
The  legislative  history  makes  it  clear 
that  “it  is  not  intended  that  the  Secre¬ 
tary  be  paralyzed  by  debate  surrounding 
diverse  medical  opinion.”  House  Com¬ 
mittee  on  Education  and  Labor,  Report 
No.  91-1291,  91st  Cong.,  2d  sess.,  p.  18 
(1970).  This  Congressional  judgment  is 
supported  by  the  courts  which  have  re¬ 
viewed  sandards  promulgated  under  the 
Act.  In  sustaining  the  standard  for  oc¬ 
cupational  exposure  to  vinyl  chloride  (29 
CFR  1910.1017),  the  U.S.  Court  of  Ap¬ 
peals  for  the  Second  Circuit  stated  that 
“it  remains  the  duty  of  the  Secretary 
to  act  even  in  circumstances  where  exist¬ 
ing  methodology  or  research  is  deficient.” 
Society  of  the  Plastics  Industry  Inc.  v. 
Occupational  Safety  and  Health  Admin¬ 
istration,  509  F.  2d  1301  (C.A.  2  1975), 
cert  den  sub  nom.  Firestone  Plastic  Co. 
V.  United  States  Department  of  Labor,  95 
S.Ct.  1998,  4  L.  Ed.  2d  482  (1975). 

A  similar  rationale  was  applied  by  the 
U.S.  Court  of  Appeals  for  the  District  of 
Columbia  Circuit  in  reviewing  the  stand¬ 
ard  for  occupational  exposure  to  asbes¬ 
tos  (29  CFR  1910.1001) .  The  Court  stated 
that: 

Some  of  the  questions  involved  in  the 
promulgation  of  these  standards  are  on  the 
frontiers  of  scientific  knowledge,  and  conse¬ 
quently  as  to  them  insufficient  data  is  pres¬ 
ently  available  to  make  a  fully  informed  fac¬ 
tual  determination.  Decision-making  must 
In  that  circumstance  depend  to  a  greater 
extent  upon  policy  judgments  and  less  upon 
purely  factual  Judgments. 

Industrial  Union  Department.  AFL- 
CIO  V.  Hodgson,  499  F.  2d  467,  474  (C.A.- 
D.C.  1974). 

In  setting  standards,  the  Secretary  is 
expressly  required  to  consider  the  feasi¬ 
bility  of  the  proposed  standards  Senate 
Committee  on  Labor  and  Public  Welfare, 
S.  Rept.  No.  91-1282,  91st  Cong.,  2d  sess., 
p.  58  (1970) .  Nevertheless,  considerations 
of  technological  feasibility  are  not  lim¬ 
ited  to  devices  already  developed  and  in 
use.  Standards  may  require  improve¬ 
ments  in  existing  technologies  or  require 
the  development  of  new  technology.  So¬ 
ciety  of  the  Plastic  Industry,  Inc.  v.  Oc¬ 
cupational  Safety  and  Health  Adminis¬ 
tration,  supra  at  1309. 

Where  appropriate,  the  standards  are 
required  to  include  provisions  for  labels 
or  other  forms  of  warning  to  apprise  em¬ 


ployees  of  hazards,  suitable  protective 
equipment,  control  procedures,  monitor- 
'ing  and  measuring  of  anployee  exposure, 
employee  access  to  the  results  of  moni¬ 
toring,  and  appropriate  medical  exam¬ 
inations.  Moreover,  where  a  standard 
prescribes  medical  examinations  or  other 
tests,  they  must  be  made  available  at  no 
cost  to  the  employees  (section  6(b)  (7 ») . 
Standards  may  also  prescribe  record¬ 
keeping  requirements  where  necessary  or 
appropriate  for  enforcement  of  the  Act 
or  for  developing  information  regarding 
occupational  accidents  and  illnesses 
(section  8(c)). 

III.  Effects  of  Exposure  to  DBCP 

The  possible  health  effects  of  exposure 
to  DBCP  are  illustrated  by  the  results  of 
acute  and  chronic  toxicity  studies  in  sev¬ 
eral  animal  species,  and  the  recent  dis¬ 
covery  of  sterility  in  a  large  number  of 
male  employees  exposed  to  DBCP  in  the 
manufacture  and  formulation  of  pesti¬ 
cides.  These  effects  may  Include,  in  ad¬ 
dition  to  cancer  and  sterility,  diminished 
renal  function,  and  degeneration  and 
cirrhosis  of  the  liver. 

A,  STERILITY 

Evidence  in  Animals 

In  1961,  Torkelson,  et  al.  conducted  ex¬ 
periments  in  which  four  animal  species 
(male  and  female  rats,  guinea  pigs,  rab¬ 
bits  and  monkeys)  were  exposed  to  DBCP 
by  Inhalation.  The  test  animals  were  sub¬ 
jected  to  50-66  exposures  of  12  ppm 
DBCP  over  70  to  92  days.  A  40  to  50% 
mortality  was  observed  in  the  rat  study 
groups  which,  in  most  cases,  was  attrib¬ 
uted  to  lung  infections.  Examination  at 
autopsy  showed  damage  to  the  lungs, 
kidneys,  digestive  system,  and  “severe 
atrophy  and  degeneration  of  the  testes  of 
all  species.”  'Hiis  effect  was  accompanied 
by  a  reduced  sperm  count,  abnormal 
sperm  cell  development  and  degeneration 
of  the  seminiferous  tubules.  A  1970  suba¬ 
cute  study  by  Faydysh  et  al.  showed  that 
a  70  mg/kg/day  dose  of  DBCP,  adminis¬ 
tered  orally  in  oil  solution  for  45  days, 
produced  a  necrotic  action  on  the  tes¬ 
ticles  of  white  rats. 

A  more  recent  report  in  1971  by  Rak- 
matullaev  disclosed  that  chronic  (8 
months)  feeding  exposures  (5mg,'kg/ 
day)  using  DBCP  produced  a  distinct 
decrease  in  sperm  motility  for  male  rats 
and  a  decrease  in  overall  female  fertility. 

Further,  a  report  on  DBCP  by  Reznik 
and  Sprinchan  (1975)  specifically  iden¬ 
tifies  gonadotoxic  effects  in  male  and  fe¬ 
male  rats.  After  a  series  of  both  acute 
(single  dose,  100  mg/kg)  and  chronic 
(multiple  dose,  10  mg/kg  for  4-5  months) 
experiments  it  was  concluded  that  DBCP 
not  only  severely  affected  spermato¬ 
genesis,  but  also  had  a  profound  effect 
on  the  estrous  cycle  of  the  female  rats. 

Evidence  in  humans 

Concern  for  possible  sterility  effects  re¬ 
sulting  from  exposure  to  DBCP  first 
developed  among  employees  of  the  Agri¬ 
cultural  Chemical  (Ag  Chem)  Division  of 
Occidental  Chemical  Co.  in  Lathrop, 
Calif.  For  several  years,  the  lack  of  child¬ 
ren  being  bom  to  families  of  men  work- 
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ing  in  the  Ag-Chem  Plant  was  a  topic  of 
casual  discussion  among  these  employees. 
Within  the  last  several  months,  there 
developed  an  increasing  concern  that 
the  low  birth  rate  among  these  families 
might  be  related  to  pesticide  poisoning. 
Finally,  at  the  suggestion  of  the  employee 
union,  the  Oil,  Chemical  and  Atomic 
Workers  (OCAW) ,  seven  employees  from 
the  Ag  Chem  Plant  volimteered  for  sperm 
counts  to  be  taken. 

Early  in  July  1977,  laboratory  reports 
of  abnormal  sperm  counts  taken  from 
these  seven  men  were  sent  to  Dr.  Donald 
Whorton,  a  physician  at  the  University 
of  California  at  Berkeley,  who  specializes 
in  internal  medicine  and  occupational 
d  lS6^S6S 

On  the  22nd  of  July,  Dr.  Whorton  per¬ 
formed  sperm  counts  on  five  of  the  seven 
men.  Again  their  sperm  coimts  showed 
either  oligospermia  (low  sperm  count) 
or  aspermia  (no  sperm) .  Arrangements 
were  made  with  management  for  Dr. 
Whorton  to  see  the  remaining  employees 
who  worked  in  the  Ag-Chem  area  or  in 
the  adjacent  laboratory  that  did  the 
quality  control  work.  Twenty-six  were 
production  workers.  3  were  supervisors, 

4  were  maintenance  mechanics,  2  were 
clerical,  and  6  were  laboratory  personnel. 
This  made  a  total  of  41  employees  of 
wliich  three  were  women. 

The  examination  consisted  of ;  <  1 )  a 
complete  medical  history  with  emphasis 
on  the  reproductive  tract  as  well  as  dis¬ 
eases  and  conditions  that  may  cause  ste¬ 
rility;  (2)  a  work  history;  and  (3)  a 
thorough  physical  examination,  includ¬ 
ing  laboratory  tests  of  a  comprehensive 
nature. 

The  results  of  the  physical  exams  were 
essentially  normal,  other  than  anticipat¬ 
ed  conditions  based  on  medical  history 
non-related  to  occupational  exposure. 
The  results  of  the  blood  analysis,  kidney 
and  renal  functions,  cholesterol,  glucose, 
calcium  and  phosphorus  determinations 
revealed  no  unexpected  results. 

As  stated  earlier,  three  of  the  41  em¬ 
ployees  examined  were  women.  Eleven 
of  the  38  men  had  had  previous  vasec¬ 
tomies.  The  remaining  27  men  had  com¬ 
plete  sperm  analysis.  A  complete  sperm 
analysis  includes  a  sperm  counts  (sperms 
per  cubic  milliliter  of  seminal  fluid), 
sperm  motility  (movement),  and  mor¬ 
phology  (size  and  shape).  Of  these  27 
men,  14  had  sperm  counts  less  than  40 
million — considered  abrnomally  low  by 
Dr.  Whorton’s  criterion.  Nine  of  the  14 
were  completely  aspermic,  having  sperm 
counts  of  zero.  Two  had  counts  in  the 
range  of  1  million,  one  had  a  count  in 
the  range  of  10  to  20  million,  and  two 
had  counts  in  the  range  of  20  to  30  mll.- 
lion.  Dr.  Whorton  described  sperm  count 
as  a  relatively  standard  examination  per¬ 
formed  in  most  clinical  laboratories  and 
by  a  large  number  of  urologists,  primari¬ 
ly  in  evaluating  male  infertility. 

Samples  of  sperm  from  all  workers,  ex¬ 
cept  4,  examined  by  Dr.  Whorton,  were 
analyzed  immediately  upon  collection, 
and  the  remaining  ones  were  done  with¬ 
in  12  hours  or  less.  Sperm  samples  can 
be  used  up  to  24  hours  after  the  time 
they  have  been  collected. 


In  all  the  men  the  testes  were  or  nor¬ 
mal  size,  and  the  serium  testosterones  of 
workers  who  had  normal  sperm  coimts 
were  essentially  normal.  There  was  a 
marked  difference  in  the  PSH  (follicle- 
stimulating  hormone)  levels  and  the  LH 
(luteinizing  hormone)  levels  in  the  elev-  . 
en  employees  most  severely  affected 
(sperm  count  of  1  million  or  less)  as 
compared  the  13  who  had  sperm 
counts  of  more  than  40  million. 

Ten  of  the  41  men  were  selected  for 
open  bilateral  testicular  biopsy  on  the 
basis  of  clinical  findings  and  in  order  to 
learn  all  that  could  be  learned  of  what 
was  happening  histologically  to  these 
testes.  Also  through  a  contract  with 
NIOSH  the  rest  of  the  employees  in  the 
Occidental  plant  are  to  be  examined  on 
a  volunteer  basis  for  sperm  counts,  FSH, 
LH,  and  serum  testosterone.  Examining 
a  larger  population  may  more  clearly  in¬ 
dicate  the  value  of  these  tests  in  deter¬ 
mining  the  adverse  health  effects. 

Under  a  NIOSH  contract.  Dr.  Whorton 
is  engaged  in  a  medical  examination  of 
some  pesticide  applicators  and  set-up 
men  employed  by  Occidental  Chemical 
to  demonstrate  the  proper  application 
and  use  of  DBCP  to  farmers.  At  present, 
there  is  only  limited  data  regarding  these 
men,  but  already  Dr.  Whorton  has  ob¬ 
served  abnormal  sperm  counts  in  ap¬ 
proximately  five  out  of  nine  workers. 

Evidence  of  effects  similar  to  those 
observed  by  Dr.  Whorton  have  been  re¬ 
ported  to  OSHA  by  the  Dow  Chemical  Co. 
and  Shell  Chemical  Co.,  the  only  two 
known  U.S.  producers  of  DBC!P  (both  of 
these  companies  reported  that  they  have 
recently  suspended  all  operations  involv¬ 
ing  manufacture  and  formulation  of 
DBCJP  pesticides  and  have  requested  the 
return  of  all  outstanding  stocks) . 

In  a  letter  dated  September  1,  1977, 
the  Medical  Director  of  Dow  Chemical 
Company  reported  that  in  their  plant  in 
Magnolia,  Arkansas,  DBCP  pr<>duction 
and  formulation  began  in  January  1976 
and  was  discontinued  in  August  1977,  To 
date  86  employees  have  been  examined 
out  of  the  total  of  approximately  150  who 
may  have  been  exposed  to  DBCP.  Among 
the  86  examined,  aspermia  has  been 
found  in  24  percent  and  46  percent  have 
oligospermia. 

On  September  28,  1977,  telegrams 
were  sent  by  the  Assistant  Secretary  to 
Dow  Chemical  and  Shell  Chemical  re¬ 
questing  any  additional  information  on 
the  health  effects  among  employees  ex¬ 
posed  to  DBCP. 

In  a  reply  telegram  dated  September 
30,  1977,  the  Corporate  Medical  Director 
of  Shell  caiemical  Co.  reported  additional 
data  on  employees  exposed  to  DBCP  who 
have  abnormally  low  sperm  counts. 
Seven  of  eleven  employees  from  one 
plant  had  sperm  counts  of  40  million  or 
less.  Tw^enty-nine  out  of  thirty-nine  em¬ 
ployees  in  a  second  plant  had  si>erm 
counts  less  than  40  million.  In  the  sec¬ 
ond  plant,  production  of  DBCP  was  dis¬ 
continued  in  1975.  Shell  estimates  that 
employee  exposures  to  DBCT*  have 
ranged  from  less  than  100  ppb  to  600  ppb 
for  the  past  three  years. 


To  date,  no  reply  has  been  received 
from  Dow. 

in  stunmary,  sterility  has  been  con¬ 
sistently  found  in  employees  in  several 
plants  whose  exposure  to  DBCP  was  in 
some  cases  quite  brief  and  in  most  cases 
at  levels  which  have  generally  been  re¬ 
garded  as  low. 

The  possibility  of  other  health  effects 
cannot  be  dismissed  as  the  examination 
of  large  numbers  of  exposed  workers  con¬ 
tinues. 

In  1961  Torkelson  et  al.  two  human 
volunteers  exposed  to  concentrations  of 
1,7  ppm  DBC!P  in  chambers  long  enough 
to  test  the  atmosphere  for  odors  of  the 
chemical.  On  the  basis  of  this  study  he 
suggested  precautions  for  safe  handling 
to  prevent  ill  effects  from  inhalation  of 
DBCP.  His  summary  and  conclusions  are 
as  follows: 

l,2-Dibromo-3-chloropropane  was  found  to 
be  but  slightly  irritating  to  the  skin  upon 
short  single  exposure.  However,  repeated  ap¬ 
plications  caus^  necrosis  of  the  dermis,  the 
epidermis  remaining  fairly  well  preserved. 
The  compound  can  be  absorbed  through  the 
skin  in  toxic  amounts.  It  is  not  likely  to 
cause  permanent  injury  to  the  eyes  on  single 
application  but  probably  will  be  painful  and 
cause  transient  irritation.  The  compound 
was  found  to  be  moderate  to  high  in  toxicity 
from  single  respiratory  exposure  and  highly 
toxic  on  repeated  exi>osure,  producing  dam¬ 
age  even  at  6  ppm,  the  lowest  l§vel  studied. 
Excessive  exposure  to  the  vapors  resulted  in 
damage  to  the  liver,  kidneys,  and  various 
tissues  including  sperm  cells  and  simlnif- 
erous  tubules,  dermis,  bronchioles,  renal 
collecting  tubules,  lens  and  cornea,  and  ali¬ 
mentary  canal.  Injury  caused  by  this  com¬ 
pound  was  noted  to  be  particularly  slow  in 
healing.  Precautions  for  ^e  handling  of  this 
compound  are  discussed. 

B.  CARCINOGENICITY 

The  National  Cancer  Institute  under¬ 
took  in  1972  studies  of  the  possible  car¬ 
cinogenicity  of  DBCP,  as  one  of  a  group 
of  halogenated  compounds.  As  early  as 
14  weeks  after  the  initiation  of  admin¬ 
istration  by  stomach  tube,  of  daily  doses 
of  24  milligrams/kilogram  (mg/kg)  of 
DBCP  dissolved  in  corn  oil,  5  times  per 
week,  several  female  rats  were  found  to 
have  palpable  mammary  tumors.  Female 
rats  given  daily  doses  of  12  mg/kg  of 
DBCP  had  not  developed  mammary 
tumors.  After  the  fourteenth  week,  the 
doses  were  increased  to  30  and  15mg/kg/ 
day.  These  doses  were  continued  up  to  a 
total  duration  of  the  experiment  of  52 
weeks.  During  this  period,  7  males  and  11 
females  of  the  50  rats  of  each  sex  given 
each  dose  of  DBCJP  used  in  the  experi¬ 
ment  4ied  without  tumors.  Seventeen  of 
the  male  rats  and  33  of  the  females  given 
the  high  dose  developed  squamous  carci¬ 
nomas  of  the  forestomach  and  12  of  the 
females  had  adenocarcinomas  of  the 
breast.  Five  female  rats  given  the  low 
dose  of  DBCP  developed  mammary  car¬ 
cinomas  and  4  males  and  14  females 
developed  gastric  carcinomas.  One  male 
among  20  rats  of  each  sex  used  as  vehicle 
controls  develoiied  a  tumor  that  was  not 
described  more  specifically.  Groups  of  50 
male  mice  were  given  160  or  80  mk/kg/ 
day  of  DBCP  for  14  weeks,  200  or  100 
mg/kg/day  for  the  next  13  weeks,  and 
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260  or  130  mg/kg/day  for  25  weeks.  Nu¬ 
merically  similar  groups  of  female  mice 
were  given  120  or  60/mg/kg/day  for  the 
first  14  weeks  and  thereafter  given  tJtie 
same  doses  as  the  males.  Fourteen  gastric 
carcinomas  were  observed  in  males  and 
9  in  females  on  the  high  dose,  and  3  in 
each  sex  on  the  low  dose  of  DBCP.  No 
mammary  carcinomas  developed  in  the 
female  mice  and  no  tumors  of  any  sort 
developed  in  the  vehicle  controls  (20  of 
each  sex  or  each  species) . 

A  report  in  abstract  form  (Powers  et 
al.,  1975)  at  a  later  stage  of  the  same 
study  (after  78  weeks)  changed  the  re¬ 
sults  in  a  quantitative  way  only,  the  in¬ 
cidence  of  mammary  adenocarcinoma  in 
female  rats  increasing  to  54  percent  and 
Uiat  of  squamous  cell  carcinoma  of  the 
stomach  exceeding  60  percent  in  the  rats 
and  90  percent  in  the  mice. 

A  draft  of  the  final  report  of  the  con¬ 
tractor  (Hazleton  Laboratories  America, 
1977)  to  the  Naticoial  Cancer  Institute 
reveals  that  male  B6C3F1  mice  received 
160  or  80  mg/kg/day  of  DBCP  by  gavage 
for  11  weeks,  200  or  100  mg/kg/day  for 
14  weeks  and  260  or  130  mg/kg/day  for 
22  or  33  weeks,  respectively.  The  time 
weighted  average  daily  doses  were  219 
mg/kg  for  the  high-dose  group  and  113 
mg/kg  for  the  low-dose  group.  The  fe¬ 
male  mice  of  the  same  strain  received 
120  or  60  mg/kg/day  during  the  first  11 
weeks  and  thereafter  received  the  same 
doses  as  the  males.  The  time-weighted 
average  doses  for  the  females  were  209 
mg/kg  and  109  mg/kg.  Osbome-Mendel 
rats  of  the  two  sexes  were  given  identi¬ 
cal  doses:  24  or  12  mg/kg  for  the  first  9 
weeks,  15  mg/kg  for  60  weeks  (males) 
or  64  weeks  (femal^)  followed  by  a  6 
week  observation  period  for  the  males, 
for  the  low-dose  group,  and  30  mg/ kg 
for  55  weeks  for  the  high-dose  group.  For 
both  male  and  female  rats,  the  time- 
weighted  average  daily  doses,  5  days/ 
week,  were  15  mg/kg  for  the  low-dose 
group  and  29  mg/kg  for  the  high  dose 
one. 

The  preliminary  results  are  that  the 
growth  of  male  mice  decreased  slightly 
after  the  first  8  weeks  on  the  high  dose 
and  after  22  weeks  on  the  low  dose.  The 
growth  of  the  females  may  have  de¬ 
creased  after  32  weeks  cm  the  high  dose. 
Mortality  among  the  male  mice  increased 
after  36  weeks  on  the  high  dose  and  after 
38  weeks  on  the  low  dose;  that  among  the 
females  Increased  after  36  weeks  on  the 
high  dose  and  after  43  weeks  on  the  low 
dose.  The  incidences  of  gastric  cancer 
in  male  mice  were  93.5  percent  on  the 
low  dose  and  97.9  percent  on  the  high 
dose.  No  other  tumors  were  reported  in 
the  mice  but  toxic  nephropathy  was 
found  in  23.8  percent  and  93.8  percent  of 
male  mice  on  the  low  and  high  doses, 
respectively. 

The  similar  preliminary  results  for 
rats  are  that  the  growth  of  the  females 
decreased  slightly  after  9  weeks  on  either 
the  low  or  the  high  dose.  Mortality 
among  the  male  rats  increased  after  47 
weeks  on  the  high  dose  and  after  60 
weeks  on  the  low  dose;  that  among  fe¬ 
male  rats  Increased  after  28  weeks  on 
the  high  dose  and  after  31  weeks  on  the 


low  dose.  The  incidences  of  gastric  can¬ 
cer  were  76  percent  on  the  low  dose  and 
59  percent  on  the  high  dose.  In  the 
females,  adenocarcinoma  of  the  breast 
appeared  in  48  percent  of  the  rats  on 
the  low  dose  and  62  percent  of  those  on 
the  high  dose.  In  both  sexes  of  this 
species,  there  were  appreciable  occm- 
rences  of  other  malignant  and  benign 
tumors  (50  percent  and  18  percent  in 
males  on  the  low  and  high  doses,  re¬ 
spectively,  and  14  percent  and  20  per¬ 
cent  in  the  females  on  the  low  and  high 
doses).  The  most  common  of  these  tu¬ 
mors  were  hemangiomas  and  hemangio- 
sarcomas. 

Among  the  control  rats,  mammary 
carcinoma  occurred  in  10  percent  of  the 
female  colony  controls  and  in  none  of 
the  vehicle  controls.  Hemangiomas  or 
hemangiosarcomas  occurred  in  about 
5.3  percent  of  male  colony  control  rats 
and  15  percent  of  the  females;  they  ap¬ 
peared  in  5.0  percent  of  female  vehicle 
control  rats  and  in  none  of  the  male 
ones.  Cancer  of  the  forestomach  was  not 
foxmd  in  control  rats  or  mice. 

Ward  and  Habermann  (1974)  reported 
that  the  squamous  cell  carcinomas  of 
the  forestomach  induced  in  mice  and 
rats  by  gavage  of  DBCP  directly  into  the 
stomach  invaded  the  wall  of  the  stomach 
and  metastasized  to  peritoneal  surfaces, 
especially  in  rats.  The  metastatic  tumors 
frequently  were  associated  with  peri¬ 
tonitis  and  abscesses. 

An  increased  risk  of  cancer  has  not 
been  seen  with  inhalation  studies  in  rats; 
however,  OSHA  believes  these  results 
must  be  viewed  as  inconclusive  due  to 
the  relatively  brief  duration  of  the 
studies. 

There  are  indications  from  in  vitro 
experiments  that  DBCP  may  cause  mu¬ 
tagenic  effects.  Rosenkranz  (1975)  ex¬ 
amined  the  effects  of  DBCP  on  two 
strains  of  E.  coli  and  on  two  of  the 
tester  strains  of  Salmonella  typhimu- 
rium;  TA  1530  and  TA  1538.  DBCP  was 
mutagenic  for  the  first  of  these  tester 
strains  but  not  for  the  second,  indicating 
that  it  induces  mutations  of  the  base 
substitution  but  not  of  the  frame-shift 
type.  While  these  results  are  not  con¬ 
clusive  in  themselves,  they  are  not  in¬ 
consistent  with  the  animal  carcinoge¬ 
nicity  data.  In  general,  a  high  correla¬ 
tion  has  been  found  between  the  results 
of  in  vitro  mutagenicity  tests  and  long 
term  animal  carcinogenicity  studies. 

For  all  practical  purposes,  the  detec¬ 
tion  of  carcinogenic  activity  of  chemic^ 
is  based  on  animal  experimentation.  All 
chemical  substances  or  mixtures  that 
have  been  proven  carcinogenic  by  direct 
observation  in  man  have  also  been  shown 
to  be  carcinogenic  in  experimental  ani¬ 
mals  (with  the  possible  exception  of 
arsenic  and  benzene,  still  under  experi¬ 
mental  study) .  Because  of  the  difBculties 
of  epidemiological  studies  on  humans  ex¬ 
posed  to  potential  carcinogens,  there  are 
usually  no  data  which  provide  us  with 
any  evidence — one  way  or  another — 
whether  csincer  Is  caused  in  man  by  a 
chemical  that  has  been  shown  to  be  car¬ 
cinogenic  in  animal  studies.  However, 
not  to  at  least  qualitatively  assume  that 


such  a  chemical  does  pose  a  carcinogenic 
threat  to  man  seems  Imprudent  and 
could  lead  to  disaster. 

In  the  preamble  to  the  standards  for 
the  14  carcinogens.  OSHA  stated: 

A  major  question  of  occupational  carcl- 
nogensls  relates  to  the  extr^jolatlon  of  re¬ 
sults  of  animal  experimentation  to  hiunans. 
The  basis  of  numerous  objections  to  the 
proposals  is  that,  even  assuming  the  validity 
of  animal  experiments,  such  do  not  furnish 
sufficient  evidence  that  the  substances  in¬ 
volved  are  carcinogenic  to  humans.  Extrap¬ 
olation  of  results  Obtained  by  animal  ex¬ 
perimentation  is  alleged  to  be  vitiated  by 
several  considerations:  (a)  that  certain  can¬ 
cers  are  specific  only  to  some  species;  (b) 
that  the  conditions  of  animal  experiments 
are  out  of  proportion  to.  and  not  consistent 
with  conditions  prevailing  In  industrial  ex¬ 
posure;  and  (c)  that  no  cancers  have  yet 
been  detected  in  humans  exposed  to  the  sub¬ 
stances.  For  those  substances  whose  metabo¬ 
lism  is  understood,  and  is  similar  in  both 
animals  and  man,  the  fact  that  they  Induce 
cancers  in  animals  warrants  the  expectation 
that  they  wUl  Induce  cancers  in  men.  This 
applies  to  the  substances  which  cause  urin¬ 
ary  bladder  cancers  in  animals  acting,  not 
directly,  but  indirectly  through  the  media¬ 
tion  of  metabolites  formed  both  In  experi¬ 
mental  animals  and  in  exposed  workers.  This 
is  also  true  of  those  substances  which  ap¬ 
parently  require  no  metabolic  alteration  but 
attack  a  particular  biologic  system  (e.g., 
respiratory  tract,  alimentary  canal)  which  is 
similar  In  both  animals  and  humans. 

The  objections  raise  the  much  broader  is¬ 
sue  of  human  exposure  to  a  chemical  which 
Is  only  known  to  have  caused  cancers  in  ex¬ 
perimental  animals.  It  is  important  to  note 
that  some  opponents  of  the  regulation  of 
such  chemicals  do  not  advocate  treating 
them  as  If  they  were  harmless  with  respect 
to  carcinogenic  potential.  Several  employers, 
for  Instance  Insist  that  such  substances 
must  be  treated  with  "care”  or  "respect,” 
while  also  insisting  that  they  call  for  sig¬ 
nificantly  less  protection  than  those  sub¬ 
stances  known  to  be  human  carcinogens. 

We  think  it  improper  to  afford  less  protec¬ 
tion  to  workers  when  exposed  to  substances 
found  to  be  carcinogenic  only  in  experi¬ 
mental  animals.  Once  the  carcinogenclty  of 
a  substance  has  been  demonstrated  in  ani¬ 
mal  experiments,  the  practical  regulatory 
alternatives  are  to  consider  them  either  non- 
carclnogenlc  or  carcinogenic  to  humans,  until 
evidence  to  the  contrary  is  produced.  The 
first  alternative  would  logically  require,  not 
relaxed  controls  on  exposure,  but  exclusion 
from  regulation.  The  other  alternative  log¬ 
ically  leads  to  the  treatment  of  a  substance 
as  if  it  was  known  to  be  carcinogenic  to 
man. 

We  agree  wltti  the  Director  of  NIOSH,  and 
the  report  of  the  Ad  Hoc  Committee  on  the 
Evaluation  of  Low  Levels  of  Environmental 
Chemical  Carcinogens  to  the  Surgeon  Gen¬ 
eral,  U.S.  Public  Health  Service,  April  22, 
1970,  that  the  second  alternative  is  the  re¬ 
sponsible  and  correct  one.  This  decision  ac¬ 
cords  with  the  work  practices  of  some  who 
object  to  the  proposed  regulation.  (39  FR 
3766  at  3757-68.) 

In  view  of  the  demonstration  of  car¬ 
cinogenicity  in  two  mammalian  species, 
both  sexes,  at  multiple  dose  levels,  in 
well-designed  studies,  OSHA  believes  it 
is  necessary,  as  a  prudent  policy  matter, 
to  treat  DBCP  as  posing  a  potential  car- 
cinc^enic  risk  to  workers. 

C.  Other  toxic  effects.  While  sterihty 
and  a  potential  carcinogenic  risk  appear 
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to  be  tiie  most  important  health  effects 
associated  with  exposure  to  DBCP,  ani¬ 
mal  studies  and  human  experience  have 
revealed  a  variety  of  other  acute  and 
chronic  toxic  effects  of  skin  contact  (per¬ 
cutaneous  absorption),  inhalation,  and 
ingestiMi  (Torkelson  et  al.;  Rakhamatu- 
laev.  N.  N.) .  Exposure  to  DBCP  results 
in  irritation  of  the  eyes  and  respiratory 
passages.  The  central  nervous  system  is 
depressed  and  may  cause  apathy,  slug¬ 
gishness.  and  ataxia. 

The  skin  is  slightly  irritated  upon 
short  exposure.  Repeated  ^  exposure 
causes  necrosis  of  the  dermis.  Toxic 
amounts  can  be  absorbed  through  the 
skin.  Excessive  exposure  to  the  vapors 
results  in  damage  to  the  liver,  kidneys, 
and  various  tissues  including  dermic, 
bronchioles,  renal  collecting  tubules,  lens 
and  cornea  and  alimentary  canal.  In¬ 
jury  caused  by  DBCP  is  particularly  slow 
in  healing. 

These  aspects  of  DBCP  toxicity  further 
indicate  the  necessity  of  limiting  em¬ 
ployee  exposure  by  any  route  of  entry. 

rv.  Summary  and  Explanation  of  the 
Proposal 

In  the  development  of  this  proposal, 
consideration  has  been  given  to  all  in¬ 
formation  and  data  available  to  OSHA 
at  this  time.  OSHA  has  utilized  reference 
works,  studies,  case  histories,  journal  ar¬ 
ticles,  testimony,  recommendations  by 
the  staffs  of  NIOSH  and  OSHA,  as  well 
as  widely  accepted  industrial  hygiene 
practices. 

The  following  section  discusses  some 
of  the  significant  provisions  of  the  pro¬ 
posed  standard.  The  principal  substan¬ 
tive  changes  in  the  proposal  from  the 
ETS  are  found  in  the  following  para¬ 
graphs; 

(1)  The  permissible  exposure  limit — 
paragraph  (c), 

(2>  Regulated  areas — parargaph  (e) . 

(3)  Methods  of  compliance — para¬ 
graph  (g). 

(4)  Respirators — paragraph  (h). 

(5)  Emergencies — paragraph  (i). 

(6)  Protective  clothing  and  equip¬ 
ment — paragraph  (j). 

(7)  Hygiene  facilities  and  practices — 
paragraph  (1) . 

(8>  Medical  surveillance — paragraph 
(m) . 

(9)  Recordkeeping — paragraph  (p). 
Minor  changes  in  language  have  been 
made  in  other  provisions  in  recognition 
of  “start-up”  actions  which  would  occur 
only  under  the  ETS,  and  would  not  have 
to  be  repeated  under  a  permanent  stand¬ 
ard. 

1.  Paragraph  (a) . — Scope  and  applica¬ 
tion.  The  proposed  standard  would  apply 
to  all  employment  where  DBCP  is  pres¬ 
ent  with  the  limited  exception  provided 
below.  The  principal  activities  that 
would  be  covered  include  the  manufac¬ 
ture  of  DBCP,  the  formulation  of  pesti¬ 
cides  containing  DBCP,  and  related  ac¬ 
tivities  of  packaging,  repackaging,  stor¬ 
age,  transportation,  and  disposal  of 
DBCP. 

The  proposed  standard  does  not  apply 
to  exposures  which  result  solely  from  the 


application  and  use  of  DBCP  as  a  pesti¬ 
cide.  In  proposing  this  standard,  OSHA 
is  continuing  a  course  of  action,  begun 
with  the  Issuance  of  the  ETS,  to  assure 
protection  of  workers  exposed  in  manu¬ 
facturing  and  formulation  operations. 

On  September  8, 1977,  concurrent  with 
OSHA’s  issuance  of  the  ETS,  the  Admin¬ 
istrator  of  the  Environmental  Protection 
Agency  announced  his  intention  to  take 
two  suspension  actions  with  respect  to 
pesticide  products  containing  DBCP, 
pursuant  to  his  authority  under  Section 
6(c)  of  the  Federal  Insecticide,  Fungi¬ 
cide,  and  RodentiClde  Act  as  amended 
(FIFRA),  to  suspend  the  registrations 
of  a  pesticide  product  whenever  he  de¬ 
termines  that  such  action  is  necessary  to 
prevent  an  “inuninent  hazard”  during 
the  time  required  for  cancellation  or 
change  in  classification  proceedings. 

The  suspension  notice  (42  FR  48915) 
initiates  two  distinct  suspension  actions: 
A  suspension  of  all  pesticide  products 
registered  for  food  crop  uses  with  respect 
to  which  residues  of  DBCP  have  been 
found  or  are  anticipated  on  the  edible 
portions  of  the  food  crops;  and  a  condi¬ 
tional  suspension  with  respect  to  all  uses, 
based  upon  the  Administrator’s  finding 
that  an  imminent  hazard  exists  for  pesti¬ 
cide  applicators  if  DBC7P  products  are 
used  in  accordance  wdth  current  label 
restrictions. 

The  regulatory  actions  announced  by 
EPA  will  have  two  important  effects 
leading  to  increased  protection  of  work¬ 
ers  engaged  in  the  application  and  use 
of  DBCP  as  a  pesticide.  First,  the  sus¬ 
pension  of  use  of  DBCP  pesticides  for 
certain  food  crops  will  substantially  re¬ 
duce  the  number  of  applicator  personnel 
and  field  workers  who  would  otherwise 
have  been  exposed  to  DBCP  under  any 
circumstances. 

Second,  under  the  conditional  suspen¬ 
sion  announced  for  all  other  uses,  per¬ 
sons  using  DBC7P  for  other  uses  will  have 
to  be  certified  applicators  (and  in  some 
instances  certified  commercial  applica¬ 
tors),  or  be  working  xmder  the  direct 
supervision  of  a  certified  applicator.  Ad¬ 
ditionally,  persons  using  DBCP  for  con¬ 
ditionally  suspended  uses  will  be  re¬ 
quired  to  wear  protective  clothing  and 
respirators. 

OSHA  believes  that  this  strategy  of 
combined  and  cooperative  regulatory  ac¬ 
tions  by  both  EPA  and  OSHA  is  an  effec¬ 
tive  approach  to  protecting  all  workers 
against  the  hazards  of  exposure  to 
DBCP. 

2.  Paragraph  (b). — Definitions.  A  defi¬ 
nition  has  been  added  for  “Emergency”. 

3.  Paragraph  (c). — Permissible  expo¬ 
sure  limits,  ffiie  proposal  would  establish 
a  permissible  exposure  limit  of  1  part 
DBCP  per  billion  parts  of  air  (1  ppb)  as 
an  8-hour  time -i^eigh ted  average.  The 
ceiling  permissible  exposure  limit  for  a 
15  minute-maximum  sample  would  be 
established  as  10  ppb. 

We  cannot  determine  the  exact 
mechanism  of  the  toxic  effects  of  DBCP, 
especially  cancer,  and  cannot  determine 
w'hether  there  is  a  safe  level  or  threshold 


level  below  which  reproductive  effects 
and  other  effects  would  not  occur. 

Thus,  while  DBCP  has  not  yet  been 
conclusively  demonstrated  to  be  a  car¬ 
cinogen  in  humans,  the  evidence  from 
several  animal  tests  in  mammalian  spe¬ 
cies  clearly  indicates  that,  for  the  pro¬ 
tection  of  the  worker,  we  must  regard 
DBCP  as  posing  a  potential  carcinogenic 
risk.  OSHA  policy,  which  is  based  on  the 
best  available  scientific  evidence,  and 
which  is  consistent  with  the  policies  and 
recommendations  of  nearly  all  public 
bodies  which  have  addressed  the  problem 
of  exposure  to  cancer-causing  sub¬ 
stances,  has  been  and  is  that  a  substance 
which  causes  cancer  in  animals  must  be 
regulated  as  a  human  carcinogen.  In  the 
absence  of  a  demonstrated  “safe”  or  “no 
effect”  level  for  human  exposure  to  a 
carcinogen,  it  must  be  assumed,  as  a 
prudent  pohey  matter,  that  no  safe  level 
exists.  (See  OSHA  Cancer  Policy  Pro¬ 
posal,  42  PR  54148,  October  4, 1977.) 

Accordingly,  the  setting  of  an  expo¬ 
sure  level  for  DBCP  cannot  be  based  on 
a  determination  of  a  “safe”  level  which 
will  eliminate  the  cancer  and  sterility 
hazard,  but  rather  on  a  determination  of 
a  level  which  will  minimize  the  hazard 
to  the  greatest  extent  possible,  within 
the  confines  of  feasibility. 

In  addition  to  limiting  the  8 -hour  time 
weighted  average  exposure  to  1  ppb,  the 
proposal  would  require  that  no  em¬ 
ployee  be  exposed  to  DBCP  in  excess  of 
10  ppb  averaged  over  any  15-minute  pe¬ 
riod.  An  employee  may  be  exposed  to 
varying  concentrations  of  DBCP  during 
the  course  of  the  work  day  with  some  pe¬ 
riods  of  exposure  a}x)ve  1  ppb  and  cor¬ 
responding  periods  below  1  ppb.  OSHA 
believes  that  the  uncertainty  regarding 
the  concentrations  and  duration  of  ex¬ 
posure  that  may  cause  sterility  or  in¬ 
crease  carcinogenic  risk  requires  that 
the  magnitude  of  brief  excursions  be 
limited.  Consequently,  a  ceiling  limit  of 
10  ppb  averaged  over  any  15  minute  pe¬ 
riod  is  proposed  to  be  established. 

An  assessment  of  technological  feasi¬ 
bility  by  an  OSHA  contractor  (JRB  As¬ 
sociates)  indicates  that  an  exposure 
limit  of  1  ppb  is  technically  possible  for 
both  DBCP  manufacturing  and  formu¬ 
lation  operations.  The  contractor  did  not 
find  any  present  DBCP  operations  that 
meet  this  criteria,  but  did  suggest  the 
kinds  of  changes  and  processes  that  they 
believe  necessary  to  attain  such  a  limit. 
The  contractor  reports  that  one  indus¬ 
trial  operation  does  control  exposures  to 
1  ppb  (for  bis-chloromethyl  ether) . 

The  contractor  suggests  that  isolation 
of  workers  from  the  process  equipment 
is  necessary,  and  that  this  be  accomp¬ 
lished  by  totally  enclosing  the  equipment 
in  a  building  or  in  a  separate  room  with¬ 
in  a  building.  Automatic  or  remote  con¬ 
trol  of  the  different  loading,  process,  and 
packaging  operations  would  be  neces¬ 
sary,  since  it  is  not  contemplated  that 
workers  could  enter  the  enclosure  during 
the  operation.  In  addition,  the  contrac¬ 
tor  believes  that  the  enclosure  would 
have  to  be  maintained  under  negative 
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pressure  with  respect  to  the  surround¬ 
ings  to  prevent  escape  of  process  emis¬ 
sions.  The  efSuent  from  the  air-control 
system  would  have  to  be  decontaminated 
to  avoid  exposures  from  imintended  re¬ 
circulation.  Some  work  operations,  such 
as  tank  car  charging  and  discharging, 
would  probably  require  the  wearing  of 
positive  pressure  atmosphere  supplying 
respirators  in  addition  to  appropriate 
protective  clothing. 

OSHA  recognizes  that  this  projected 
technology  is  substantially  different 
from  the  physical  handling,  blending 
and  packaging  processes  which  have 
characterized  the  DBCP  operations,  par¬ 
ticularly  formulation  operations.  OSHA 
requests  further  information  as  to  the 
feasibility  of  reaching  the  permissible 
exposure  limit  solely  through  the  use  of 
engineering  controls  and  supplementary 
work  practices.  In  addition,  information 
is  sought  as  to  any  specific  difficulties 
associated  with  the  supplementary  work 
practices  and  personal  protective  con¬ 
trols  which  might  affect  the  feasibility 
of  reducing  exposure  to  the  permissible 
exposure  limit. 

4.  Paragraph  (d) . — Notification  of  use. 
The  ETS  required  employers  to  notify 
the  OSHA  Area  Director  of  the  location 
of  workplaces  where  DBCP  is  present, 
and  to  describe  the  conditions  of  use  and 
exposures  and  the  protective  measiires 
in  effect.  The  proposal  would  not  require 
the  employers  to  report  the  same  infor¬ 
mation  again.  However,  any  employer 
subsequently  Introducing  DBCP  into  a 
workplace  would  be  required  to  report. 

5.  Paragraph  (e). — Regulated  areas. 
The  proposal  would  require  the  establish¬ 
ment  of  regulated  areas  where  there  is 
exposure  to  DBCP.  OSHA  believes  that 
control  of  employee  exposures,  appropri¬ 
ate  exposure  monitoring,  m^ical  sur¬ 
veillance,  and  limitation  of  potential 
exposure  to  the  smallest  possible  popu¬ 
lation  all  require  regulated  areas.  The 
employer  would  be  able  to  designate  as 
“authorized”  any  person  whose  duties 
require  his  or  her  presence  in  the  area. 

6.  Paragraph  (f ) . — Exposure  monitor¬ 
ing.  The  exposure  monitoring  provisions 
intend  that  the  employer  determine  the 
exposure  for  each  employee  exposed  to 
DBCP.  This  does  not  require  separate 
measurements  for  each  employee.  If  a 
number  of  employees  perform  essentially 
the  same  job  under  the  same  conditions, 
it  may  be  sufficient  to  monitor  a  signifi¬ 
cant  fraction  of  such  employees  and  ob¬ 
tain  results  that  are  representative  of 
the  remaining  employees. 

Where  exposures  are  determined  to  be 
above  the  permissible  exposure  limit,  the 
employer  would  be  required  to  monitor 
monthly.  Otherwise  the  employer  could 
monitor  quarterly.  “Exposure”  in  this 
connection  means  the  airborne  concen¬ 
trations  in  the  workers’  breathing  zone, 
without  regard  to  the  use  of  respirators. 

The  employer  would  also  be  required 
to  monitor  again  if  any  changes  in  pro¬ 
duction,  processes,  control  measures,  or 
personnel  make  it  likely  that  new  or 
additional  exposiures  to  DBCP  will  result. 

An  assessment  of  available  methodol¬ 


ogy  for  sampling  and  analysis  of  air¬ 
borne  concentrations  of  DBCP  indicates 
that  it  is  possible  to  monitor  employee 
exposures  of  1  part  per  billion  and  below. 

In  particular,  the  samples  may  be  col¬ 
lected  by  absorption  of  DBCP  on  char¬ 
coal  contained  in  a  suitable  holder  such 
as  glass  tubing  through  which  a  reason¬ 
able  volume  of  air  is  drawn.  Analysis  is 
then  performed  by  gas  chromatography, 
probably  using  electron-capture  detec¬ 
tion.  These  techniques,  although  they 
require  care,  are  readily  available  and 
should  pose  no  insurmountable  difficul¬ 
ties  for  the  employers  covered  by  this 
standard. 

7.  Paragraph  (g) . — Methods  of  com¬ 
pliance.  This  proposed  standard  would 
require  the  employer  to  institute  en¬ 
gineering  and  work  practice  controls  to 
reduce  employee  exposures  to  or  below 
the  permissible  limits.  In  situations 
where  engineering  and  work  practice 
controls  that  can  be  instituted  imme¬ 
diately  will  not  reduce  exposures  to  the 
permissible  exposure  limit,  these  controls 
must  nonetheless  be  used  to  reduce  ex¬ 
posures  to  the  lowest  feasible  level  and 
be  supplemented  by  respirators.  In  addi¬ 
tion,  a  compliance  program  to  reduce 
exposures  to  within  the  permissible  ex¬ 
posure  limits  solely  by  means  of  en¬ 
gineering  and  work  practice  controls 
must  be  developed  and  implemented. 
Written  plans  for  this  program  must  be 
developed  and  be  furnished  upon  re¬ 
quest  for  examination  and  copying  to 
representatives  of  the  Secretary,  rep¬ 
resentatives  of  the  Director  or  affect^ 
employees.  These  plans  must  be  reviewed 
and  updated  periodically  to  reflect  the 
cxurent  status  of  the  program. 

Engineering  controls  are  the  preferred 
means  of  compliance  because  they  reduce 
exposure  hazards  in  the  workplace  en¬ 
vironment  by  removing  the  airborne  con¬ 
taminant.  Engineering  controls  may  in¬ 
clude  the  installation  of  local  exhaust 
ventilation,  modification  of  a  process  so 
as  to  reduce  emission  of  the  contaminant 
into  the  workplace  or  substitution  of  an¬ 
other  substance  for  DBCP.  Work  prac¬ 
tices  often  are  necessary  for  the  effective 
operation  of  engineering  controls,  and 
they  therefore  are  also  preferred  as  a 
means  of  control. 

Respirators  are  the  least  satisfactory 
means  of  control  because  of  certain  dif¬ 
ficulties  inherent  in  their  use.  Respira¬ 
tors  are  capable  of  providing  good  pro¬ 
tection  only  if  they  are  properly  selected 
for  the  concentrations  of  airborne  con¬ 
taminants  present,  properly  fitted  to  the 
employee,  worn  by  the  employee,  and  re¬ 
placed  when  they  have  ceased  to  provide 
protection.  While  it  is  theoretically  pos¬ 
sible  for  all  of  these  conditions  to  be 
met,  it  is  more  often  the  case  that  they 
are  not.  As  a  consequence,  the  protec¬ 
tion  of  employees  by  respirators  is  not 
always  effective. 

8.  Paragraph  (h), — Respirators.  The 
provisions  of  the  proposal  dealing  with 
respirators  differ  from  the  ETS  in  three 
ways.  First,  the  limits  for  the  use  of 
respirator  types  are  adjusted  to  the  pro¬ 
posed  exposure  limit  of  1  ppb,  with  a 


ceiling  of  10  ppb.  Second,  a  specific 
limitation  on  the  use  of  respirators  would 
be  established.  This  is  consistent  with' 
the  proposed  hierarchy  of  controls  pro¬ 
vided  under  methods  of  compliance. 
Third,  the  use  of  air-purifying  respira¬ 
tors  would  be  prohibit^.  DBCP  does  not 
have  any  useful  warning  properties  at 
concentrations  where  negative-pressure 
mode  air-purifying  respirators  may  be 
safely  used.  Consequently,  there  is  no 
warning  of  respirator  leakage  or  break¬ 
through.  The  odor  threshold  is  estimated 
to  be  at  least  300  times  the  possible  limit 
for  half -face  chemical  cartridge  respira¬ 
tors,  and  20  times  the  possible  limit  for 
gas  masks.  Because  of  the  extremely 
serious  consequences  which  have  been 
found  in  human  exposures  at  100  to  600 
ppb,  we  believe  it  imperative  to  prevent 
any  risk  of  long-term  vmdetected  ex¬ 
posure.  Consequently,  the  proposal  would 
restrict  the  selection  of  respirators  to  at¬ 
mosphere-supplying  respirators.  Mal¬ 
function  of  an  atmosphere-supplying 
respirator  is  self-evident,  and  would 
cause  the  user  to  leave  the  work  area 
to  effect  repairs. 

The  proE^al  would  require  that  the 
employee  be  properly  trained  to  wear  the 
respirator,  to  know  why  the  respirator 
is  needed  and  to  understand  the  limita¬ 
tions  of  the  respirator.  An  understanding 
of  the  hazards  involved  is  necessary  to 
enable  the  employee  to  take  steps  for 
his  or  her  own  protection.  The  respira¬ 
tory  protection  program  implemented 
by  the  employer  must  conform  with  29 
CFR  1910.134.  This  section  contains  the 
basic  requirements  for  use.  cleaning,  and 
maintenance  of  respirators. 

To  prevent  skin  irritation  and  to 
minimize  the  discomfort  of  respirator 
use,  the  proposal  would  require  that  em¬ 
ployees  must  be  allowed  to  periodically 
wash  their  faces  and  respirator  face- 
pieces  in  order  to  remove  any  accumu¬ 
lation  of  the  DBCP  or  to  reduce  the 
chance  of  irritation  from  the  wearing 
of  the  facepiece  itself,  such  as  a  heat 
rash. 

9.  Paragraph  (i). — Emergencies.  The 
proposal  would  add  a  provision  to  assure 
employee  evacuation  and  cleanup  where 
spills  occur  or  the  concentration  of 
DBCP  may  exceed  the  ceiling  permissible 
exposure  limit.  Only  employees  with  ap¬ 
propriate  respirators  and  impermeable 
protective  clothing  would  be  flowed  in 
the  area  until  the  situation  were  restored 
to  normal. 

10.  Paragraph  (j). — Protective  cloth¬ 
ing  and  equipment.  The  proposal  would 
continue  unchanged  the  requirement 
that  the  employer  provide  and  assure 
that  employees  who  are  subject  to  skin 
or  any  eye  contact  use  impermeable  pro¬ 
tective  clothing  or  equipment  in  order  to 
minimize  these  habards.  OSHA  is  aware 
that  since  many  formulating  and  pro¬ 
ducing  facilities  are  located  in  warm 
climates,  as  a  practical  matter  the  im¬ 
permeable  protective  clothing  might  re¬ 
quire  full  body  air  conditioned  sffits. 

The  proposal  would  also  require  that 
the  employer  clean,  launder,  or  dispose 
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of  the  required  ixotecUve  clothing  to 
eliminate  any  potential  exposure  that 
might  result  were  the  clothing  to  be 
laundered  by  the  employee  at  home,  or 
in  a  commercial  laimdry. 

The  proposal  would  require  that  pro¬ 
tective  clothing  be  provided  in  a  clean 
and  dry  condition  daily.  Since  skin  con¬ 
tact  with  DBCP  creates  a  potenial  for 
skin  absorption.  OSHA  believes  that  the 
regular  cleaning  of  contaminated  work 
clothing  plays  an  important  role  in  the 
prevention  of  this  hazard.  The  proposal 
would  also  require  that  protective  cloth¬ 
ing  and  equipment  be  maintained  and  re¬ 
placed  as  needed  in  order  to  ensure  effec¬ 
tiveness. 

The  pr(H)osal  provides  that  the  em¬ 
ployer  assure  that  all  protective  cloth¬ 
ing  is  removed  at  the  end  of  each  work 
shift,  and  that  the  clothing  that  is  to 
be  laundered,  cleaned,  or  disposed  of 
be  placed  in  a  closable  container.  The 
purpose  in  requiring  such  a  container  is 
to  prevent  the  contaminants  on  the 
clothing  from  being  released  into  the  am¬ 
bient  air  or  from  being  contacted  by  an 
individual  handling  the  container. 

Finally,  the  proposal  would  require 
employers  to  inform  those  who  handle 
the  contaminated  protective  clothing  of 
the  potentially  harmful  effects  of  expo¬ 
sure  to  DBCP.  TTiis  provision  is  designed 
to  make  clear  the  need  to  use  proper  care 
in  handling  of  the  contaminated  protec¬ 
tive  clothing. 

11.  Paragraph  (k). — Housekeeping. 
Removal  and  prevention  of  accumula¬ 
tions  of  liquid  deposits  of  DBCP  or  dusts 
containing  DBCP,  on  all  surfaces  are  im¬ 
portant  aspects  in  minimizing  employee 
exposure.  To  assure  that  DBCP  is  not  re¬ 
introduced  into  the  workplace  air,  the 
standard  would  prohibit  dry  sweeping  or 
the  use  of  compressed  air  for  cleaning 
floors  and  other  surfaces  where  DBCP 
is  found.  'Die  standard  would  also  require 
that  when  DBCP  is  present  in  liquid 
form,  or  as  a  resultant  vapor,  that  all 
containers  or  vessels  be  enclosed  to  the 
maximum  extent  feasible  and  tightly 
covered  when  not  in  use. 

For  disposal  of  waste  scrap,  equipment 
or  debris  containing  DBCP,  the  standard 
would  require  that  this  material  be  col¬ 
lected  and  disposed  of  in  sealed  or  closed 
containers  which  prevent  the  dispersion 
of  DBCP  outside  the  containers.  State 
environmental  protection  agencies  desig¬ 
nate  appropriate  landfills  for  the  dis¬ 
posal  of  such  waste. 

12.  Paragraph  (1). — Hygiene  facilities 
and  practices.  The  proposal  would  spec¬ 
ify  what  hygiene  facilities  and  practices 
are  required  for  employee  protection. 

Change  rooms  would  be  required  with 
separate  storage  for  street  and  work 
clothing.  OSHA  believes  that  these  fa¬ 
cilities  are  necessary  to  minimize  the 
duration  of  possible  contacts  with  con¬ 
taminated  clothing,  since  DBCP  is  skin 
absorbable,  and  an  irritant  as  well. 

The  proposal  would  require  the  pro¬ 
vision  of  showers,  and  that  employees  be 
required  to  take  showers  at  the  end  of 
the  workshift  to  remove  any  DBCP  from 
their  bodies.  Section  1910.141(d)(3), 


which  would  be  implemented  by  the  pro¬ 
posal.  specifies  requirements  for  ade¬ 
quate  showers. 

The  proposal  would  also  require  that 
lavatory  facilities  be  provided  in  accord¬ 
ance  with  §  1910.141(d)  (1)  and  (2)  to 
assure  that  sufficient  facilities  are  avail¬ 
able  for  employees  to  wash  when  leaving 
the  regulated  area  to  eat  or  use  toilet 
facilities. 

Provisions  in  the  ETS  prohibiting  eat¬ 
ing,  smoking,  drinking,  or  the  keeping 
of  food  or  smoking  materials  in  regu¬ 
lated  areas  would  be  retained  in  the 
standard.  Additionally,  the  proposal 
would  prohibit  the  keeping  of  cosmetics 
in  regulated  areas  to  avoid  the  possibility 
that  contamination  would  be  inadvert¬ 
ently  applied  to  the  body. 

The  proposal  requires  employers  to 
provide  lunchrooms  free  of  DB(rP  con¬ 
tamination  readily  accessible  to  em¬ 
ployees  working  in  a  regrilated  area.  The 
purpose  of  this  requirement  is  to  mini¬ 
mize  'the  risk  of  employee  exposure  to 
DBCP  by  ingestion  or  inhalation  dvudng 
eating. 

Employees  would  be  able  to  eat,  drink, 
smoke  or  apply  cosmetics  in  lunchrooms, 
change  rooms  or  other  nonregulated 
areas. 

13.  Paragraph  (m) . — Medical  Surveil¬ 
lance.  The  proF>osal  would  require  that 
each  employer  institute  a  medical  sur¬ 
veillance  program  for  all  employees  who 
are,  or  will  be,  exposed  to  DBCTP.  OSHA 
believes  that  a  m^cal  surveillance  pro¬ 
gram  is  necessary  in  dealing  with  the 
problem  of  employee  exposure  to  DBCP. 

The  proposal  would  require  a  medical 
examination  opportunity  for  each  em¬ 
ployee  before  tiie  first  assignment  to 
work  with  DBCP  and  annually  there¬ 
after. 

All  examinations  and  procedures  would 
be  required  to  be  performed  by  or  under 
the  supervision  of  a  licensed  physician 
and  provided  without  cost  to  the  em¬ 
ployee.  WhUe  the  physician  will  tisually 
be  selected  by  the  employer,  the  stand¬ 
ard  does  not  so  mandate,  leaving  the 
employer  free  to  institute  alternative 
procedures  such  as  joint  selection  with 
the  employee  or  selection  by  the  em¬ 
ployee.  Clearly,  a  licensed  physician  is 
the  appropriate  person  to  be  conducting 
a  medical  examination.  However,  certain 
parts  of  the  required  examination  (e.g. 
taking  of  a  history)  do  not  necessarily 
require  a  physician’s  expertise  and  may 
be  conducted  by  another  person  under 
the  supervision  of  the  physician.  As 
noted  above,  section  6(b)  (7)  of  the  Act 
mandates  that  medical  examinations 
and  procedures  required  by  OSHA 
standards  be  provided  at  no  cost  to  the 
employee. 

The  proposal  provides  that  a  work  his¬ 
tory,  medical  history  and  medical  ex¬ 
amination  be  performed.  The  content  of 
the  examination  is  consistent  with  iden¬ 
tification  of  the  adverse  health  effects 
that  have  been  associated  with  exposure 
to  DBC!P  and  which  OSHA  therefore  be¬ 
lieves  is  appropriate  for  this  proposal. 

The  required  content  of  the  medical 
examination  in  this  proposal  differs  only 


slightly  from  the  requirements  of  the 
ETS.  In  particular,  the  requirements  for 
certain  tests  have  been  deleted  based  on 
consultation  with  Dr.  Whorton  and  other 
physicians  who  indicated  that  based  on 
their  experience  in  examining  the  DBCP 
exposed  workers,  the  deleted  tests  ap¬ 
pear  to  have  little  or  no  relevance  to 
diagnosing  effects  of  exposure  to  DBCP. 
These  tests  include  a  complete  urinalysis, 
a  complete  blood  count,  a  thyroid  profile, 
and  the  serum  multiphasic  analysis 
(SMA  12). 

The  standard  would  require  that  the 
employer  provide  the  physician  with  cer¬ 
tain  information.  This  includes;  (1)  A 
copy  of  the  regulation;  (2)  a  description 
of  the  affected  employee’s  duties  as  they 
relate  to  the  employee’s  exposure;  (3) 
the  results  of  the  employee’s  exposure 
monitoring;  (4)  if  any  personal  protec¬ 
tive  equipment  is  used  or  is  to  be  used; 
and  (5)  information  from  previous  medi¬ 
cal  examinations  of  the  affected  em¬ 
ployee  to  the  extent  that  they  are  not 
readily  available  to  the  physician.  The 
purpose  of  making  this  information 
available  to  the  physician  is  to  aid  in 
evaluation  of  the  employee’s  health  in 
relation  to  his  assigned  duties  and  fitness 
to  wear  personal  protective  equipment 
when  required. 

The  employer  would  be  required  to 
obtain  a  written  opinion  from  the 
examining  physician  containing:  (1) 
’The  results  of  the  medical  tests;  (2) 
the  physician’s  opinion  as  to  whether  the 
employee  has  any  detected  medical  con¬ 
ditions  which  would  place  the  employee 
at  increased  risk  of  material  impairment 
of  health  from  exposure  to  DBCP;  (3) 
any  recommended  limitations  upon  the 
employee’s  exposure  to  DBCT  and  upon 
the  use  of  protective  clothing  and  equip¬ 
ment  such  as  respirators;  and  (4)  a 
statement  that  the  employee  has  been 
Informed  by  the  physician  in  writing  of 
the  test  results,  and  of  any  medical  con¬ 
ditions  which  require  further  examina¬ 
tion  or  treatment.  This  written  opinion 
must  not  reveal  specific  findings  or 
diagnoses  unrelated  to  occupational  ex¬ 
posure.  A  copy  of  the  opinion  must  be 
provided  to  the  affected  employee  by  tlie 
employer. 

’The  requirement  that  the  employee  be 
provided  with  a  copy  of  the  physician's 
written  opinion  will  assiire  that  the  em¬ 
ployee  is  informed  of  the  results  of  the 
medical  examination  and  may  take  any 
appropriate  action.  The  purpose  in  re¬ 
quiring  that  specific  findings  or  diagnoses 
imrelated  to  occupational  exposme  not 
be  included  in  the  written  opinion  is  to 
encourage  employees  to  submit  to  medi¬ 
cal  examinations  by  removing  the  fear 
that  employers  may  find  out  information 
about  their  physical  condition  that  has 
no  relation  to  occupational  exposures. 

OSHA  is  seeking  public  input  regard¬ 
ing  the  appropriateness  of  including  a 
provision  in  the  final  DBCP  standard 
which  would  protect  employee  participa¬ 
tion  in  the  medical  surveillance  program. 
This  provision  would  extend  economic 
protection  to  employees  who  participate 
in  the  medical  surveillance  program  and 
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are  removed  or  transferred  from  their 
Job  to  protect  than  from  material  Im¬ 
pairment  of  health.  The  purpose  of  this 
provision  would  be  to  encourage  em¬ 
ployees  to  participate  in  the  medical  sur¬ 
veillance  program,  which  is  an  important 
part  of  OSHA’s  multifaceted  prophylac¬ 
tic  approach  to  occupational  health. 

The  medical  surveillance  provision  of 
the  proposed  standard  contemplates  that 
employers  will  limit  the  exposure  of  em¬ 
ployees  who  are  at  increased  risk  of 
material  Impairment  of  health.  Improved 
engineering  controls,  work  practices, 
hygiene  practices,  respirators  must  be 
utilized  to  reduce  employee  exposmes  so 
that  the  employee  is  no  longer  at  in¬ 
creased  risk  of  material  impairment  of 
his  or  her  health. 

OSHA’s  primary  goal  is  to  assiu'e  that 
no  employee  suffers  material  impairment 
of  health  or  functional  capacity.  The 
Agency  does  not  favor  transfer  or  re¬ 
moval  as  an  alternative  to  controlling  the 
level  of  a  toxic  substance  in  the  work¬ 
place  environment.  Moreover,  once  full 
compliance  with  the  permissible  exposiue 
limit  is  achieved  by  engineering  controls 
and  work  practices,  the  need  to  transfer 
^  or  remove  employees  from  exposure  to 
DBCP  should  arise  infrequently. 

However,  it  appears  that  limitation  of 
exposm-e  by  transfer  or  removal  of  the 
employee  from  occupational  exposure 
may,  on  occasion,  be  necessary  to  effec¬ 
tively  protect  employees  from  material 
impairment  of  health. 

Therefore,  OSHA  is  seeking  public  in¬ 
put  as  to  whether  the  medical  surveil¬ 
lance  provisions  of  the  DHCP  standard 
should  include  a  requirement  for  medical 
removal  protection  and  the  nature  of 
such  protection.  This  requirement  could 
maintain  the  rate  of  pay,  seniority  and 
other  rights  of  an  employee  for  the  time 
period,  or  a  r>ortion  thereof,  that  the  em¬ 
ployee  is  transferred  or  removed  from 
his  or  her  job  as  a  result  of  an  increased 
health  risk  from  exposme  to  DBCP. 

A  more  complete  discussion  of  the  var¬ 
ious  issues  and  options  available  in  this 
proceeding  regarding  medical  removal 
protection  may  be  found  in  the  OSHA 
proposed  standard  on. occupational  ex¬ 
posure  to  lead  published  at  42  FR  46547 
(September  16,  1977). 

14.  Paragraph  (n). — Employee  infor¬ 
mation  and  training.  The  proposal  would 
require  the  employer  to  provide  a  train¬ 
ing  program  for  employees  exposed  to 
DBCP.  OSHA  believes  that  an  informa¬ 
tion  and  training  program  is  essential  for 
the  protection  of  employees,  because  an 
employee  can  do  much  to  protect  himself 
if  informed  of  the  nature  of  the  hazards 
in  the  workplace.  To  be  effective,  an  em¬ 
ployee  education  system  must,  at  the 
minimum,  apprise  the  employee  of  the 
specific  hazards  associated  with  his  work 
environment.  For  this  reason,  the  em¬ 
ployer  would  be  required  to  inform  each 
employee  exposed  to  DBCP  of  the  natvu’e 
of  the  related  health  problems,  the  neces¬ 
sity  for  exposure  control  and  toe  medical 
and  industrial  hygiene  monitoring  pro¬ 
grams. 

The  content  of  toe  training  program 
is  intended  to  apprise  toe  employees  of : 


(1)  The  hazards  to  which  they  are  ex¬ 
posed;  (2)  toe  necessary  steps  to  pro¬ 
tect  themselves,  including  avoiding  ex- 
posxires,  using  respiratory  protection  and 
availing  themselves  of  toe  opportunity 
for  medical  examinations;  (3)  their  role 
in  reducing  exposures;  and  (4)  toe  con¬ 
tents  of  the  standard.  Section  6(b)  (7) 
of  the  Act  makes  it  clear  that  these  are 
appropriate  goals  of  an  employee  train¬ 
ing  program,  and  the  standard,  there¬ 
fore,  includes  them. 

The  employer  would  also  be  required 
to  provide,  upon  request,  all  materials 
relating  to  the  training  program  to  the 
Secretary  and  toe  Director.  This  is  in¬ 
tended  to  provide  an  objective  check  of 
compliance  with  toe  requirements  of  toe 
standard. 

15.  Paragraph  (o). — Signs  and  labels. 
OSHA  believes  that  it  is  important,  and 
section  6(b)  (7)  of  toe  Act  provides,  that 
appropriate  forms  of  warning,  as  neces¬ 
sary,  be  used  to  apprise  employees  of  toe 
hazards  to  which  they  are  exposed  in  toe 
course  of  their  employment.  OSHA  be¬ 
lieves,  as  a  matter  of  policy,  that  em¬ 
ployees  should  be  given  the  opportunity 
to  make  informed  decisions  as  whether  to 
work  at  a  job  under  toe  particular  work¬ 
ing  conditions.  Fvutoermore,  OSHA  be¬ 
lieves  that  since  control  of  safety  and 
health  problems  involves  toe  cooperation 
of  employees,  success  of  a  program  is 
highly  dependent  upon  toe  employee’s 
understanding  of  toe  hazards  involved 
in  toe  job. 

In  light  of  toe  serious  natiue  of  the 
hazard  of  exposure  to  DBCP,  OSHA  does 
not  believe  that  periodic  training  alone 
will  adequately  apprise  employees  of  toe 
health  hazards  of  DBCP.  However, 
coupled  with  the  training  requirements, 
OSHA  believes  that  the  requirement  to 
post  signs  and  labels  will  adequately  do 
so. 

The  standard  would  require  that  no 
statement  which  contradicts  or  detracts 
from  the  effect  of  any  sign  required  by 
this  paragraph  shall  appear  on  or  near 
any  such  required  sign. 

Due  to  toe  hazardous  nature  of  expo¬ 
sure  to  DBCP,  OSHA  believes  that  em¬ 
phasis  should  be  placed  on  warning  em¬ 
ployees  and  other  persons  about  toe 
danger  of  exposure.  For  this  reason,  toe 
standard  would  include  a  requirement 
that  caution  labels  be  affixed  to  all  con¬ 
tainers  containing  DBCP  and  of  toe 
products  containing  it.  The  labeling 
provisions  of  toe  standard  woiild  also 
require  toe  employer  to  assure  that 
caution  labels  are  affixed  to  any  prod¬ 
uct  containing  the  DBC7P  when  such 
product  leaves  toe  employer’s  work¬ 
place.  This  requirement  is  designed 
to  protect  any  other  employees  who  will 
be  handling,  transporting,  or  using  this 
product.  The  manufacturers  and  sup¬ 
pliers  would  be  required  to  affix  caution 
labels.  The  reason  for  this  requirement 
is  that  toe  manufacturer  or  supplier  is 
the  employer  creating  toe  hazard  and  is 
in  the  best  position  to  know  whether 
the  product  does  contain  DBCP  and 
therefore  to  warn  other  employers  and 
their  employees.  However,  where  DBCP 
or  products  containing  DBC!P  are  sold. 


distributed  or  otherwise  leave  toe  em¬ 
ployer’s  workplace  bearing  appropriate 
labels  required  by  EPA  imder  the  regula¬ 
tions  in  40  CFR  Part  162,  the  labels  re¬ 
quired  by  this  paragraph  for  products 
leaving  toe  workplace  need  not  be  affixed. 

16.  Paragraph  (p) . — Recordkeeping. 
Section  8(c)  (3)  of  the  Act  provides  for 
toe  promulgation  of  regulations  requir¬ 
ing  employers  to  maintain  accurate  rec¬ 
ords  of  employee  exposure  to  potentially 
toxic  or  harmful  physical  agents  which 
are  required  to  be  monitored  or  meas¬ 
ured. 

The  required  retention  time  for  medi¬ 
cal  surveillance  records  and  exposure 
monitoring  records  would  be  extended  to 
40  years  or  the  duration  of  exposure  plus 
20  years,  whichever  is  longer.  Car¬ 
cinogenic  induction,  if  it  occurs  in  an 
exposed  human  population,  has  usually 
been  found  by  medical  surveillance  20 
to  40  years  after  initial  exposure.  While 
present  medical  knowledge  does  not  per¬ 
mit  toe  establishment  of  exposure  limits 
for  carcinogens  based  on  scientific  in¬ 
formation  of  toe  mechanism  of  car¬ 
cinogenic  induction,  it  is  quite  possible 
that  such  fundamental  scientific  knowl¬ 
edge  will  be  developed  within  the  next 
decade  or  two.  At  that  point,  knowledge 
of  exposure  levels  of  employees  will  be 
significant  for  both  developing  scientifi¬ 
cally  valid  exposure  limits,  and  for  more 
precisely  determining  whether  exposures 
may  be  safely  continued  for  such  em¬ 
ployees. 

The  proposed  standard  provides  that 
records  must  be  kept  to  identify  the 
employee  and  to  accurately  reflect  the 
employee’s  exposure.  Specifically,  it  must 
include:  (a)  The  names,  social  security 
numbers  and  job  classifications  of  toe 
employees  monitored,  (b)  the  dates, 
number,  duration  and  results  of  each  of 
toe  samples  taken,  including  a  descrip¬ 
tion  of  the  representative  sampling  pro¬ 
cedure  used  to  determine  employee  ex¬ 
posure  where  applicable,  (c)  the  type  of 
respiratory  protective  devices  worn  by 
the  employee,  if  any,  and  (d)  a  descrip¬ 
tion  of  the  sampling  and  analytical 
methods  used,  and  evidence  of  their 
accuracy. 

The  proposal  also  requires  that  the 
employer  keep  an  accurate  medical  rec¬ 
ord  for  each  employee  who  is  subject  to 
medical  siuweillance.  Section  8(c)  (1)  of 
the  Act  authorizes  the  promulgation  of 
regulations  requiring  an  employer  to 
keep  such  records  regarding  the  em¬ 
ployer’s  activities  relating  to  the  Act  as 
are  necessary  or  appropriate  for  the  en¬ 
forcement  of  the  Act  or  for  developing 
information  regarding  the  causes  and 
prevention  of  occupational  illnesses. 
OSHA  believes  that  medical  records  (like 
exposure  monitoring  records)  are  both 
necessary  and  appropriate  to  both  the 
enforcement  of  the  standards  and  the 
development  of  information  regarding 
toe  causes  and  prevention  of  illness. 

As  explained  above,  it  is  necessary  to 
relate  employees’  medical  conditions  to 
their  exposure  in  order  to  develop  Infor¬ 
mation  regarding  cause  and  prevention. 
Medical  records  are  necessary  and  ap¬ 
propriate  for  this  purpose.  In  addition. 
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medical  records  are  necessary  fw  the 
proper  evaluation  of  an  individual  em¬ 
ployee’s  health.  For  all  of  these  reasons, 
medical  records  would  be  required. 

The  proposal  requires  that  employees 
or  their  designated  representatives  be 
provided  access  to  examine  and  copy  rec¬ 
ords  of  required  monitoring.  The  purpose 
of  this  provision  is  to  assure  current  em¬ 
ployees  that  their  exposure  is  being  prop¬ 
erly  monitored  and  recorded,  and  that 
they  are  working  in  a  safe  and  healthful 
environment.  Section  8(c)  (3)  of  the  Act 
explicitly  provides  “employees  or  their 
representatives  with  an  opportunity  to 
observe  •  •  •  monitoring  or  measiu-ing 
•  •  •  and  to  have  access  to  the  records 
thereof.’’ 

’The  proposal  would  require  that  em¬ 
ployee  medical  records  be  made  available 
upon  request  for  examination  and  copy¬ 
ing  to  the  affected  employee  or  former 
employee  or  to  a  physician  designated  by 
the  affected  employee  or  former  em¬ 
ployee.  The  purpose  of  this  provision  is 
to  protect  the  employee’s  health  by  au¬ 
thorizing  his  designated  physician  to 
have  access  to  medical  records  useful  in 
the  diagnosis  of  illness. 

17.  Paragraph  (q). — Observation  of 
monitoring.  Section  8(c)  (3)  of  the  Act 
requires  that  employers  provide  employ¬ 
ees  or  their  representatives  with  the  op¬ 
portunity  to  observe  monitoring  of  em¬ 
ployee  exposure  to  toxic  substances  or 
harmful  physical  agents.  In  accordance 
with  this  section,  the  proposal  contains 
provisions  for  such  observation  of  DBCP 
monitoring.  To  assure  that  the  right  to 
observe  is  meaningful,  observers  are  en¬ 
titled  to  receive  an  explanation  of  the 
measurement  procedure,  to  observe  all 
steps  related  to  the  measurement  proce¬ 
dure,  and  record  the  results  obtained. 

’The  observer,  whether  an  employee  or 
designated  representative,  must  be  pro¬ 
vided  with,  and  is  required  to  use,  any 
personal  protective  devices  required  to 
be  worn  by  employees  working  in  the 
area  that  is  being  monitored,  and  must 
comply  with  all  other  applicable  safety 
aad  health  procedures. 

18.  Paragraph(s) . — Appendices.  The 
proposal  includes  three  appendices;  Ap¬ 
pendix  A  titled  “Substance  Safety  Data 
Sheet,’’  Appendix  B  titled  “Substance 
Technical  Guidelines,”  and  Appendix  C 
titled  “Medical  Surveillance  Guidelines.” 
It  should  be  noted  that  appendices  are 
for  infoimational  purposes  only.  None  of 
the  statements  contained  therein  should 
be  construed  as  imposing  a  mandatory 
requirement  not  in  the  proposal,  or  ne¬ 
gating  any  requirement  which  is  imposed 
by  the  standanl. 

’The  information  in  Appendix  A  is  spe¬ 
cifically  written  for  the  employee.  Ap¬ 
pendix  B  contains  additional  scientific 
and  technical  information  to  aid  the  em¬ 
ployer  in  cf«nplying  with  requirements 
of  the  standard.  Appendix  C  gives  the 
employer  a  means  of  providing  the  ex¬ 
amining  physician  with  an  explanation 
of  the  potential  health  effects  of  expo¬ 
sure  to  DBCP  and  provides  information 
needed  by  the  physician  to  evaluate  the 
results  of  the  medical  examination.  Ap¬ 
pendix  C  also  lists  otlier  types  of  exami- 


natliXis.  not  required  by  the  Individual 
standai^  which  may  help  the  physician 
In  making  an  accurate  determination  of 
whether  an  employee  should  be  exposed 
or  should  continue  to  be  exposed  to 
DBCP. 

V.  Environmental  Impact 

'Tliis  section  discusses  the  potential  en¬ 
vironmental  impacts  which  the  proposed 
standard  for  occupational  exposure  to 
DBCP  may  have  on  the  workplace  and 
external-to-workplace  environments. 
This  statement  h^w  been  prepared  in  ac¬ 
cordance  with  the  provisiMis  of  the  Na¬ 
tional  Environmental  Policy  Act  (42 
U.S.C.  4321  et  seq.)  as  well  as  the  Guide¬ 
lines  of  the  Council  on  Environmental 
Quality  (40  CFR  Part  1500)  and  OSHA 
regulations  (29  CFR  Part  1999) .  Written 
comments  and  information  on  the  pro¬ 
jected  impacts  of  this  proposed  standard 
for  exposure  to  DB(7P  are  solicited  from 
all  interested  parties.  In  addition  to  this 
general  request  for  comments,  copies  of 
this  proposal  and  environmental  impact 
statement  will  be  sent  to  numerous  Fed¬ 
eral  and  State  agencies,  industry  repre¬ 
sentatives,  employee  unions,  and  public 
interest  groups  with  requests  for  their 
comments.  The  final  date  for  receipt  of 
written  comments  on  environmental  is¬ 
sues  Is  December  28,  1977.  All  written 
comments  on  environmental  issues 
should  be  addressed  to:  OSHA  Office  of 
Environmental  and  Economic  Impact, 
Room  N-3673,  U.S.  Department  of  Labor, 
3rd  and  Constitution  Avenues,  N.W., 
Washington.  D.C.  20210. 

Testimony,  data,  arguments  and  re¬ 
lated  submissions  on  environmental  is¬ 
sues  associated  with  the  proposed  stand¬ 
ard  for  DBCP  will  also  be  received  at  a 
public  hearing  on  the  proposal  to  be  held 
on  December  13,  1977,  provided  prehear¬ 
ing  submLssion  requirements,  outlined  in 
Section  VII  below,  are  complied  with. 

Additional  copies  of  this  proposed 
standard  and  draft  environmental  im¬ 
pact  statement  are  available  for  review 
and  copying  in  the  OSHA  Technical  Data 
Center,  Room  S-6212,  Department  of 
Labor.  200  Constitution  Avenue,  N.W., 
Washington,  D.C.  20210. 

Projected  Environmental  Impacts 

The  proposed  standard  for  employee 
exposure  to  DBC!P  is  expected  to  have  a 
beneficial  impact  on  the  health  of  work¬ 
ers  engaged  in  the  manufacture,  formu¬ 
lation  and  distribution  of  DBCP-contain- 
ing  pesticides.  Incidences  of  aspermia, 
oligospermia  and  other  adverse  health 
effects,  such  as  cancer  and  liver  and  kid¬ 
ney  damage,  may  be  reduced  among 
these  workers  as  a  result  of  the  proposal. 

Because  this  proposed  standard  is  de¬ 
signed  to  control  worker  exposures  to 
DBCP  in  the  manufacture  and  formula¬ 
tion  of  pesticides,  minimal,  if  any,  impact 
on  the  general  human  environment  ex¬ 
ternal  to  the  workplace  is  anticipated 
with  respect  to  air  and  water  quality, 
solid  waste  disposal,  land  use  or  long¬ 
term  productivity.  Economic  impacts  due 
to  proposed  requirements  for  engineer¬ 
ing,  work  practice  and  respiratory  pro¬ 
tective  controls  will  occur  in  the  DBCP 


pesticide  manufacturing  and  formulating 
industries  which  will  probably  be  passed 
on  to  the  agricultural  Industry  in  the 
form  of  higher  costs  for  DBCrp-contain- 
ing  pesticides.  Resultant  increases  in  per 
acre  crop  production  costs  may  be  passed 
on  as  higher  food  costs  to  consumers. 

The  only  major  impacts  which  could 
occur  as  a  result  of  the  proposed  stand¬ 
ard  would  relate  to  land  use  and  long¬ 
term  productivity  in  the  agricultural 
sector.  Such  impacts  could  occur  if  DBCTP 
pesticide  producers  decide,  as  a  result  of 
the  proposed  standards,  to  discontinue 
DBCP  production  and  the  substance  be¬ 
comes  unavailable  to  farmers.  Declines 
in  per  acre  crw  yields  would  be  expected 
for  those  crops  for  which  no  equally 
effective  substitutes  for  DBCP  exist, 
especially  citrus,  stone  fruit  crops  and 
grapes.  More  acreage,  requiring  more 
land  use,  would  have  to  be  planted  if 
overall  production  were  to  continue  at 
the  present  rate  in  these  sectors.  Eco¬ 
nomic  costs  due  to  increased  labor,  land 
and  planting  costs  would  probably  be  re¬ 
flected  in  consumer  prices  for  these  crops. 

In  addition  to  the  above-mentioned 
crops,  there  are  also  no  substitutes  for 
DBCP  nematocides  for  use  in  roses  and 
other  ornamental  plants  grown  under 
glasshouse  conditions.  Loss  of  DBCP 
could  have  large  impacts  on  this  indus¬ 
try'  as  well  as  impacts  on  consumer  prices 
for  floral  products. 

A.  AIR  AND  WATER  POLLUTION  IMPACT 

The  proposal  specifies  that  occupe- 
tional  exposure  to  DBCP  be  reduced  to 
a  PEL  of  1  part  per  billion  (ppb)  through 
the  use  of  engineering  controls,  work 
practice  controls  and  respiratory  protec¬ 
tive  equipment.  These  controls  are  not 
anticipated  to  have  an  adverse  impact 
on  water  or  ambient  air  quality  because 
the  engineering  equipment  to  be  ysed  for 
exposure  reduction  should  result  in  a 
lower  level  of  DBCP  emission  to  the  en¬ 
vironment  than  in  the  past.  (It  is  antici¬ 
pated  tliat  closed  systems,  such  as  an 
exhaust  ventilation  coupled  with  air 
cleaning  equipment  will  be  used  to  con¬ 
trol  employee  exposures.)  TTie  use  of 
work  practice  controls  may  result  in 
fewer  releases  of  DBCP  to  the  environ¬ 
ment,  but  the  use  of  respiratory  protec¬ 
tive  equipment  will  have  no  impact  on 
ambient  air  or  water  quality.  Although 
there  has  been  no  indication  that  air¬ 
borne  DBCP  or  water  pollution  by  DBCP 
have  been  public  health  problems,  con¬ 
trol  of  the  pesticide’s  emissions  in  the 
workplace  should  result  in  cleaner  air 
and  water.  At  present,  however,  there  is 
no  evidence  of  a  significant  benefit  to  air 
and  water  quality,  external  to  the  work¬ 
place.  as  a  result  of  this  proposed 
standard. 

B.  SOLID  WASTE  DISPOSAL 

The  proposal  requires  that  DBCP 
waste,  scrap,  debris,  bags,  containers  and 
equipment  be  disposed  of  in  sealed  bags 
or  other  closed  containers  which  prevent 
dispersion  of  DBCP  outside  the  contain¬ 
ers.  Disposal  of  DBCP  waste  may  be  ac¬ 
complished  within  the  plant  by  debromi- 
nation  or  Incineraticm  of  the  chemical. 
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or  by  disposal  in  a  secured  land  fill.  How¬ 
ever.  as  the  OSHA  proposal  does  not 
mandate  a  specific  method  of  final  waste 
disposal,  the  proposal  should  not  result 
in  any  significant  change  in  the  methods 
currently  used  and,  ultimately,  should 
result  in  no  significant  environmental 
change  in  this  area. 

C.  LAND  USE  IMPACT 

If  pesticide  manufacturers  and  formu- 
lators  are  able  to  continue  DBCP  produc¬ 
tion  while  controlling  employee  expo¬ 
sures  as  mandated  by  the  proposed 
standard,  there  should  be  no  impact  on 
land  use.  However,  if  DBCP  operations 
are  discontinued  as  a  result  of  the  pro¬ 
posed  standard’s  economic  costs,  crops 
for  which  no  equally  effective  substitute 
nematocides  exist  will  be  affected  in  the 
form  of  reduced  yields.  To  counter  this, 
and  keep  crop  production  at  current 
levels,  farmers  will  have  to  plant  more 
acreage. 

There  is  little  data  presently  available 
concerning  the  amovmt  of  increased  acre¬ 
age  which  will  be  needed  if  DBCP  be¬ 
comes  unavailable,  and  if  no  effective 
substitutes  can  be  found.  A  California 
Department  of  Food  and  Agricultme 
subcommittee  report  noted  that  fruit 
tree  loss  without  the  pesticide  could  be 
as  high  as  60  percent.  Dow  Chemical 
Company  has  requested  information  on 
decreases  in  yield  and  additional  acreage 
from  its  customers  in  a  questionnaire 
distributed  in  Mai’ch  1977.  If  any  results 
from  the  Dow  questionnaire  become 
available  they  will  be  included  in  the 
final  environmental  impact  statement  to 
be  issued  prior  to  promulgation  of  the 
final  occupational  exposure  standard  for 
DBCP. 

D.  HUMAN  RESOURCES  IMPACT 

The  purpose  of  OSHA’s  proposed 
DBCP  standard  is  to  protect  workers 
from  the  health  hazards  associated  with 
exposures  to  DBCP  in  the  manufacture 
and  formulation  of  pesticides.  DBCP  ex¬ 
posure  has  been  shown  to  cause  oligos¬ 
permia  and  aspermia  in  employees  who 
handle  the  substance,  and  animal  studies 
have  strongly  suggested  the  that  com¬ 
pound  can  cause  cancer  in  humans.  In 
addition  to  these  concerns,  DCBP  is 
known  to  cause  other  serious  health  ef¬ 
fects  in  both  humans  and  animals  as 
detailed  in  section  II.  C  of  this  notice. 

Health  benefits  expected  to  result  from 
the  control  and  monitoring  of  employee 
exposure  to  DBCP  include  the  preven¬ 
tion  of  future  damage  to  employees’ 
reproductive  systems  and  resultant  in¬ 
fertility,  as  well  as  reduction  of  the  po¬ 
tential  carcinogenic  risk  to  employees. 
(There  is,  at  present,  no  data  on  any 
benefits  exposure  control  will  have  on 
those  who  have  already  suffered  damage 
from  occupational  exposure.)  Finally, 
the  provisions  of  the  proposal  will  prob¬ 
ably  cause  a  reduction  in  the  incidence 
of  the  other  toxic  effects  of  DBCP  ex¬ 
posure  among  employees. 

A  further  impact  of  the  proposed 
standard  may  be  to  increase  the  demand 
for  medical  services.  ’This  will  not  be  of 
major  significance  for  the  major  pesti¬ 


cide  producers  which  already  maintain 
medical  surveillance  programs.  However, 
smaller  facilities  will  probably  have  to 
acquire  the  services  of  additional  medical 
personnel  to  comply  with  the  provisions 
of  the  proposal.  Due  to  the  relatively 
small  number  of  employees  potentially 
involved,  these  additional  medical  re¬ 
quirements  are  not  expected  to  have  a 
significant  environmental  impact. 

E.  ENERGY  IMPACT 

Tlie  method  of  engineering  control 
used  to  prevent  employee  exposure  to 
DBCP  above  the  proposed  permissible 
exposure  limit  (PEL)  will  determine  the 
amount  of  energy  that  will  be  needed  as 
a  result  of  the  proposal.  Presently,  two 
methods  are  consi<iered  technologically 
feasible  for  the  control  of  DBCP  at  the 
parts  per  billion  level,  according  to  a 
report  prepared  for  OSHA  by  JRB  As¬ 
sociates,  Inc.  The  first  is  ventilation  of 
workroom  and  process  air  with  incinera¬ 
tion  of  the  exhaust  stream  to  remove 
DBCP.  For  the  two  primary  manufac¬ 
turers  of  DBCP  (Dow  and  Shell),  this 
control  method  should  result  in  annual 
increased  energy  consumption  of  ap¬ 
proximately  604,000  gallons  of  fuel  oil 
and  259,000  KWH  of  electricity.  For  the 
80  formulators  involved  in  the  DBCP  pes¬ 
ticide  industry,  annual  increased  energy 
needs  are  estimated  to  be  7,560,000  gal¬ 
lons  of  fuel  oil  and  2,419,000  KWH  of 
electricity  as  a  maximum  based  on  an 
assumption  that  the  present  level  of 
production  would  continue  involving  all 
80  current  registrants. 

The  other  control  method  would  in¬ 
volve  ventilation  of  work-place  and 
process  air  into  activated  charcoal  filters. 
It  appears  that  this  method  would  be 
less  energy  intensive  than  the  incinera¬ 
tion  method  in  that  it  would  not  involve 
any  fuel  oil  costs,  although  additional 
electrical  energy  (330,000  KWH/jn*/ 
plant)  will  be  needed  to  power  the  ven¬ 
tilation  equipment. 

Whichever  of  these  control  methods 
is  chosen,  the  impacts  of  the  increased 
energy  consumption  are  not  considered 
to  be  environmentally  significant. 

F.  ECONOMIC  IMPACT 

OSHA  has  contracted  with  JRB  As¬ 
sociates,  Inc.  to  prepare  an  Economic 
Impact  Assessment  of  the  proposed 
standard  for  DBCT*.  Detailed  costs  of 
compliance  with  the  proposal  will  be  dis¬ 
cussed  in  this  document.  See  Section  V 
of  this  notice  for  more  detail. 

Alternatives 

There  are  two  major  areas  of  regula¬ 
tory  decision  making  which  will  affect 
the  impact  of  the  DBCP  standard  on  the 
external  environment.  ’These  are  (1) 
permissible  exposure  limit  (PEL)  and  (2) 
the  methods  by  which  compliance  is 
mandated.  The  purpose  of  this  section 
is  to  present  the  available  alterna¬ 
tives  and  their  probable  environmental 
impacts. 

A.  PERMISSIBLE  EXPOSURE  LIMIT 

Prior  to  the  September  9,  1977,  emer¬ 
gency  temporary  standard,  there  was  no 


set  exposure  limit  for  DBCP.  The  deci¬ 
sion  to  propose  an  eight-hour  time- 
weighted  average  (TWA)  exposure  limit 
of  1  ppb,  and  a  ceiling  limit  of  10  ppb 
averaged  over  any  15  minutes  during 
the  working  day  was  based  on  data 
demonstrating  the  adverse  health  effects 
of  exposure  to  DBCP.  The  proposed  PEL 
for  DBCP  was  chosen  not  as  a  “safe”  or 
“no  effect”  level,  but  was  based  on 
OSHA’s  view  that  1  ppb  is  the  lowest 
feasible  level  achievable  by  engineering 
controls,  as  well  as  the  lowest  feasible 
detection  level  for  industrial  sampling 
and  analysis.  The  level  chosen  for  the 
final  standard  will  depend  on  evidence 
submitted  into  the  public  record  of  this 
rulemaking  proceeding. 

Alternatives  available  to  OSHA  in  set¬ 
ting  a  PEL  for  DBCJP  are  discussed  be¬ 
low.  The  magnitude  of  environmental 
impact  resulting  from  the  institution  of 
any  of  these  alternatives  is  dependent 
upon  whether  they  result  in  a  decrease 
in  the  availability  of  DBCP-containing 
pesticides. 

Alternative  One:  Establish  a  PEL 
Between  1  and  10  ppb 

The  alternative  of  establishing  a  PEL 
at  some  level  between  1  and  10  ppb  may 
be  preferable  for  pesticide  manufacturers 
and  formulators  in  that  control  to  such 
levels  may  require  the  installation  of 
less  costly  engineering  controls.  This  al¬ 
ternative  is  not  recommended  for  health 
reasons,  however,  as  DBCP  is  a  sterilant 
and  a  suspected  carcinogen  for  which 
no  safe  exposure  level  has  been 
demonstrated. 

Alternative  Two:  Establish  a  PEL  Be¬ 
tween  0.0  and  1  ppb 

Although  a  PEL  at  a  level  less  than  1 
ppb  may  be  more  desirable  than  the  pro¬ 
posed  PEIi  based  on  health  considera¬ 
tions,  environmental  sampling  and  moni¬ 
toring  systems  for  detecting  such  low 
levels  may  be  economically  and  techni¬ 
cally  infeasible  for  industrial  uses. 

Alternative  Three:  Zero  Employee 
Exposure 

If  OSHA’s  final  regulation  for  DBCP 
states  that  employers  may  not  allow  em¬ 
ployees  any  detectable  exposure  to 
DBCP,  production  and  formulation  of 
DBC!P  pesticides  would  probably  be  either 
discontinued  or  greatly  decreased.  This 
would  affect  not  only  the  pesticide  in¬ 
dustry,  but  the  agricultural  industry  and 
consumer  prices  as  well. 

B.  METHODS  OP  COMPLIANCE 

The  proposed  standard  requires  that 
compliance  be  achieved  through  the  use 
of  engineering  controls,  work  practice 
controls  and  personal  protective  equip¬ 
ment.  Personal  protective  equipment  is 
to  be  used,  how^ever,  only  when  engi¬ 
neering  and  work  practice  controls  are 
InsuflBcient  to  reduce  employee  exposures 
to  within  the  PEL. 

Engineering  controls  may  include  en¬ 
closed  processing,  remote  control  opera¬ 
tions,  and  exhaust  ventilation  coupled 
with  air  scrubbing  equipment.  These  con¬ 
trols  should  not  have  significant  bene- 
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ficial  or  adverse  impacts  upon  the  gen¬ 
eral  human  environment  external  to  the 
workplace,  although  their  use  could  have 
great  impacts  on  the  future  health  and 
fertility  of  DBCP  production  employees. 

Work  practice  controls  and  personal 
protective  equipment  should  have  little 
if  any  impact  on  the  environment.  How¬ 
ever,  the  difference  in  cost  between  en¬ 
gineering  and  these  other  types  of  con¬ 
trols  may  be  the  deciding  factor  as  to 
whether  financially  marginal  plants  con¬ 
tinue  DBCP  operations.  As  shown  in  the 
preceding  section,  the  impact  of  an  oc¬ 
cupational  standard  for  DBCP  on  the 
environment  is  contingent  on  the  pro¬ 
duction  of  the  compound.  If  OSHA’s 
regulation  is  deemed  to  be  too  costly  to 
attain,  thereby  eliminating  domestic  pro¬ 
duction  of  DBCP  (and  assuming  no  im¬ 
portation  of  DBCJP -containing  pesti¬ 
cides),  there  may  be  significant  reduc¬ 
tions  in  domestic  crop  production. 

Alternatives  involved  in  the  methods 
of  compliance  section  are  primarily  con¬ 
cerned  with  establishing  a  particular  pri¬ 
ority  among  the  types  of  controls 
(engineering,  work  practice,  and  respira¬ 
tory  protective  equipment) .  While  sole 
reliance  on  the  use  of  engineering  and 
work  practice  controls  is  now  proposed, 
an  alternative  would  be  to  allow  the  em¬ 
ployer  complete  freedom  in  choosing  the 
method  of  control  without  any  required 
priority  systems. 

C.  OTHER  alternatives 

Alternatives  to  the  establishment  of 
an  occupational  health  standard  for 
DBCP  w'ould  include  discontinuing  use 
of  DBCP-containing  pesticides  and  insti¬ 
tuting  other  pest  control  methods  such 
as  biological  and  cultimal  controls,  sani¬ 
tation  practices  (especially  for  glasshouse 
and  nursery  growers),  the  use  of  other 
existing  nematocides  and  the  develop¬ 
ment  of  new  ones. 

Alternative  One:  Biological  and  Cultural 
Controls 

Biological  and  cultural  techniques 
such  as  following,  flooding  crop  rotation 
and  the  use  of  resistant  or  immune 
varieties  have  been  used  before  the  de¬ 
velopment  of  DBCP  and  the  other 
chemical  nematocides,  however,  they 
have  been  shown  to  be  costly  and  rela¬ 
tively  ineffective  under  field  conditions. 

Alternative  Two:  Sanitation  Practices 

By  breaking  the  disease  triangle 
(pathogen,  susceptible  host,  favorable 
environment)  it  is  theoretically  possible 
to  eliminate  the  presence  of  a  virulent 
pathogen  in  nursery  stock.  However,  to 
achieve  a  conunercially  clean  (pest- 
free)  nursery  stock,  a  complicated  pro¬ 
cedure  of  planting  and  analysis  of  the 
stock  plants  is  necessary  to  assure  the 
elimination  of  parasitic  nematodes.  To 
date,  DBCP  is  the  best  post-planting 
prophylactic  nematocide  for  perennials. 

Alternative  Three:  Alternative 
Chemicals 

There  are  several  existing  chemical  al¬ 
ternatives  to  DBCP,  such  as  1,3-dichlo- 
ropropene  (Telone  II,  DD) ,  ethylene  di- 
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bromide,  SMDC  (Vapam) ,  MIT  (Vorlex) 
and  methyl  bromide.  These  are  required 
in  much  greater  quantities  than  DBCP 
and  their  costs  are  also  significantly 
higher.  Developing  new  chemical  com¬ 
pounds  as  DBCT*  substitutes  has  several 
implications.  Under  the  present  state  of 
research  and  federal  and  state  regula¬ 
tions,  two  to  three  years  of  testing  will  be 
required  to  determine  their  effectiveness 
and  residues  on  a  wide  variety  of  crops. 
New  or  modified  application  techniques 
and  machinery  may  be  needed  to  ac¬ 
curately  deliver  small  volumes  of  granu¬ 
lar  and  liquid  formulations.  Finally,  ad¬ 
ditional  problems  resulting  from  the  use 
of  present  and  future  nematocides  in¬ 
clude  high  mammalian  toxicity,  safe 
handling  and  delivery,  possible  develop¬ 
ment  of  resistance  and  associated 
economic  costs. 

It  should  be  noted  that  the  develop¬ 
ment  of  these  other  alternatives,  while 
possible,  is  not  under  the  jurisdiction  of 
OSHA.  Under  the  Occupational  Safety 
and  Health  Act  of  1970,  OSHA  can  only 
concern  itself  with  regulating  employee 
exposure. 

In  compliance  with  the  Federal  Food, 
Drug  and  Cosmetic  Act  (Sec.  402,  702), 
the  Food  and  Drug  Administration 
(FDA)  is  monitoring  DBCP.  food  .resi¬ 
dues  in  eight  of  its  22  districts  located  in 
California,  the  South  and  southeastern 
portions  of  the  United  States.  PDA  will 
furnish  the  information  it  gathers  on 
DBCP  residues  to  EPA,  for  use  in  EPA’s 
suspension  and  cancellation  proceedings. 
In  addition,  FDA  may  ask  EPA  to  rec¬ 
ommend  “action  levels”  for  DBCP  resi¬ 
dues  in  certain  commodities.  Action 
levels  are  set  by  PDA  in  the  exercise  of 
its  prosecutional  discretion  under  Sec¬ 
tion  307  of  tiie  Pood,  Drug  and  Cosmetic 
Act.  An  action  level  represents  a  level  of 
illegal  residue  above  which  the  FDA  gen¬ 
erally  will  take  enforcement  action. 

Relationship  With  Other  Federal 
Actions 

On  September  8,  1977,  the  Environ¬ 
mental  Protection  Agency  (EPA)  initi¬ 
ated  two  suspension  actions  against 
DBCP  under  Section  6(c)  of  the  Federal 
Insecticide,  Fungicide  and  Rodenticide 
Act,  as  amended  (FIFRA).*  The  first 
suspension  action  sought  to  prohibit  the 
sale  and  distribution  of  DBCP  for  use  on 
19  food  crops  on  which  EPA  anticipated 
that  residues  of  DBCP  were  likely  to 
occur,  and  the  use  of  DBCP  on  these 
crops.’  The  second  suspension  action 
sought  to  mitigate  the  hazard  to  DBCP 
applicators,  by  conditionally  prohibiting 
the  sale,  distribution  and  use  of  all 
DBCP  products.  Pesticide  manufactur¬ 
ers  could  get  relief  from  the  prohibition. 


‘See  EPA’s  ‘‘Notice  of  Intent  to  Suspend 
and  Conditionally  Suspend  Registrations  of 
Pesticide  Products  Containing  Dibromo- 
chloropropane,”  42  FR  48915  (September  26, 
1977). 

‘Broccoli,  brussels  sprouts,  cabbage,  car¬ 
rots,  cauliflower,  celery,  cucumbers,  eggplant, 
endive,  lettuce,  melcms,  parsnips,  peanuts, 
peppers,  radishes,  squash,  strawberries, 
tomatoes  and  turnips. 


however,  by  agreeing  on  an  interim  basis 
to  restrict  the  use  of  the  product  to 
certified  applicators  (and  in  some  cases 
certified  professional  applicators),  and 
by  requiring  the  use  of  protective  cloth¬ 
ing  and  respirators.  Pursuant  to  the 
statutory  procedure,  EPA  extended  an 
opportunity  to  manufacturers  of  DBCP 
products  to  request  an  expedited  admin¬ 
istrative  hearing  on  whether  the  statu¬ 
tory  standard  for  suspension  was  met  or 
exceeded.  Three  manufacturers  filed 
requests  for  hearings,  which  were  later 
withdrawn.  Since  no  hearing  requests 
remain  outstanding,  it  is  anticipated 
that  EPA  very  soon  will  proceed  to  im¬ 
plement  the  two  suspension  actions  it  set 
in  motion  on  September  8,  1977,  by  issu¬ 
ing  suspension  orders. 

Suspension  is  a  form  o^  interim  relief 
under  FIFRA;  it  is  a  way  of  prohibiting 
the  sale,  distribution  and  use  of  a  pesti¬ 
cide  product  during  the  course  of  the 
more  time-consuming  cancellation  pro¬ 
cedures  which  are  required  under  FIFRA 
to  ban  a  pesticide  permanently. 

In  order  to  implement  a  suspension  by 
issuing  a  suspension  order,  the  statute 
requires  EPA  to  have  already  issued,  or 
to  issue  at  the  same  time  as  the  suspen¬ 
sion  order,  a  notice  of  intent  to  cancel 
the  registrations  of  the  pesticide.  [See 
FIFRA  Section  6(c).]  In  order  to  facili¬ 
tate  a  rapid  decision  on  DBCP  cancella¬ 
tion,  EPA  issued  a  Rebuttable  Presump¬ 
tion  Against  Registration  (RPAR) 
against  all  DBCP  pesticides  on  the  same 
day  that  it  announced  its  Intention  to 
suspend  and  conditionally  suspend 
DBCP  pesticide.  [42  FR  48026  (Septem¬ 
ber  22,  1977)].’ 

VT.  Economic  Impact 

In  accordance  with  Executive  Order 
11821  (39  CFR  41501,  November  29, 
1974),  Executive  Order  11949  (42  FR 
1017,  January  5,  1977),  OMB  Circular 
No.  A- 107  (January  28.  1975),  and  Sec¬ 
retary’s  Order  No.  15-75  (40  FR  54484, 
November  24,  1975),  and  administrative 
instructions  thereto  (U.S.  Department  of 
Labor  Temporary  Directive  No.  1,  No¬ 
vember  17, 1975) ,  OSHA  has  assess^  the 
potential  economic  impact  of  this  pro¬ 
posal.  Based  on  the  economic  identifica¬ 
tion  criteria  specified  in  section  5(c)  of 
Secretary’s  Order  No.  15-75,  OSHA  has 


•The  RPAR  process  is  set  out  In  40  CFR 
Section  162.11  of  EPA’s  regulations.  In  broad 
summary,  these  regulations  provide  that  a 
Rebuttable  Presumption  Against  Registra¬ 
tion  (RPAR)  shall  arise  if  the  Agency  deter¬ 
mines  that  a  pesticide  meets  or  exceeds  any 
of  the  risk  criteria  set  forth  in  40  CFR  Sec¬ 
tion  162.11(a)(3).  If  it  is  determined  that 
such  a  presumption  has  arisen,  registrants, 
pesticide  users  and  interested  persons  are 
afforded  an  opportunity  to  submit  evidence 
in  rebuttal  of  the  presumption.  Those  per¬ 
sons  may  also  submit  evidence  as  to  whether 
the  economic,  social,  and  environmental 
benefits  of  the  use  of  the  pesticide  outweigh 
the  risks  of  use.  If  the  risk  presumptions  are 
not  rebutted,  the  benefits  evidence  submitted 
will  be  considered  by  the  Agency  in  deter¬ 
mining  whether  the  risks  of  the  uses  of  the 
pesticide  exceed  the  beneflts  of  the  uses,  and, 
if  so,  what  regulatory  action  should  be  taken. 
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ccmcluded  that  the  subject  matter  of  this 
proposal  Is  not  a  *'maj(x^’  action  which 
would  necessitate  further  eccmconlc  Im¬ 
pact  evaluatlcm  or  the  preparation  of  an- 
Economic  Impact  Stat^ent,  and  so  cer¬ 
tifies  pursxiant  to  section  4(a)  of  the 
Secretary’s  Order. 

JRB  Associates,  Inc.  has  prepared  for 
OSHA  an  economic  assessment  entitled, 
“Economic  Impact  Assessment  of  the  Oc¬ 
cupational  Safety  and  Health  Adminis¬ 
tration’s  Standard  on  Occupational  Ex¬ 
posure  to  1,2  Dibromo-3-chloropropane 
(DBCP)  ’’. 

The  study  includes  assessment  of  the 
technological  feasibility  of  compliance  as 
well  as  an  estimate  of  compliance  costs. 
Hie  effects  on  other  variables,  such  as 
employment,  prices,  productivity,  mar¬ 
ket  structure,  exports,  and  imports;  and 
the  consumption  of  energy  and  critical 
materials,  are  also  considered. 

Notice  is  being  given  of  the  availability 
of  this  assessment  to  afford  interested 
parties  the  earli^t  possible  opportunity 
to  contribute  comments,  information  and 
data.  Evaluation  of  the  economic  and 
technological  feasibility  of  the  final 
standard  will  be  based  on  the  entire  rec¬ 
ord  of  the  rulemaking  proceeding,  includ¬ 
ing  all  oral  and  written  cc»nments  made 
part  of  the  record,  as  well  as  the  econom¬ 
ic  assessment. 

The  economic  assessment  of  the  pro¬ 
posed  DBCP  standard  is  now  available 
for  public  inspection  and  copying  at  the 
following  address:  Technical  Data  Cen¬ 
ter,  Occupational  Safety  and  Health  Ad¬ 
ministration,  U.S.  Department  of  Labor, 
Room  S-6212,  Third  and  Constitution 
Avenue,  N.W.,  Washington,  D.C.  20210. 
(Telephone:  202-523-7894) 
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Vin.  Public  Participation — ^Notice  of 
Hearing 

NOTE. — The  following  instructions  for 
puUlc  participation  in  the  rul^aking 
proceeding  on  the  proposed  permanent 
standard  for  DBCP  are  different  in  sev¬ 
eral  respects  and  supersede  those  of  the 
ETS,  especially  as  to  the  dates  for  re¬ 
quired  submissions  of  notices  of  appear¬ 
ances,  witness  statements,  etc. 

Interested  persons  are  invited  to  sub¬ 
mit  written  data,  views  and  arguments 
with  respect  to  the  ETS  and  this  pro¬ 
posal.  Ihese  comments  must  be  received 
on  or  before  December  2,  1977,  and  sub¬ 
mitted  in  quadruplicate  to  the  Docket 
Officer,  Docket  No.  H-061,  Room  S6212, 
U.S.  Department  cff  Labor,  3rd  Street  and 
Constitution  Avenue,  NW.,  Washington, 
D.C.  20210.  Written  submissions  must 
clearly  idaitify  the  provisions  of  the  ETS 
or  this  proposal  which  are  addressed  and 
the  position  taken  with  respect  to  each 
issue. 

The  data,  views  and  arguments  that 
are  submitted  will  be  available  for  pub¬ 
lic  inspection  and  ct^ying  at  the  above 
address.  All  timely  written  submissions 
will  be  made  a  part  of  the  record  of  this 
proceeding. 

Pursuant  to  section  6(b)  (3)  of  the  Act, 
an  opportunity  to  submit  oral  testimony 
ccmceming  the  issues  raised  by  the  ETS 
and  the  proposed  standard,  including  the 
economic  and  environmental  Impacts, 
will  be  provided  at  an  informal  public 
hearing  scheduled  to  begin  at  9:30  a.m. 
on  December  13, 1977,  in  the  Department 
of  Labor  Auditorium,  New  Department 
of  Labor  Building,  3rd  Street  and  CTonsti- 
tution  Avenue,  NW.,  Washington,  D.C. 
20210. 

NOTICES  OP  INTENTION  TO  APPEAR,  FILING 
OP  lESTIMONT  AND  EVIDENCE 

All  persons  desiring  to  participate  at 
the  hearing,  must  file  in  quadruplicate  a 
notice  of  intention  to  appear,  received  on 
or  before  December  2. 1977,  addressed  to 
Mr.  Kevin  Conlon,  OSHA  Division  of 
Consumer  Affairs,  Docket  No.  H-061, 
Ro(Hn  N-3635,  UJ3.  Department  of  Labor, 
3rd  Street  and  Constitution  Avenue  NW., 
Washington,  D.C.  20210,  telephone:  202- 
523-8024. 

The  notices  of  intention  to  appear, 
which  will  be  available  for  Inspection  and 
copying  at  the  OSHA  Technical  Data 
Center — Docket  Office  (Ro<mi  S6212), 
telephone  202-523-7895,  must  contain 
the  following  information: 

(1)  The  name,  address,  and  telephone 
niunber  of  each  person  to  appear; 

(2)  The  capacity  in  which  the  person 
will  appear; 

(3)  The  approximate  amount  of  time 
requested  for  the  presentation; 

(4)  The  specific  issues  thait  will  be  ad- 
dresKd; 
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(5)  A  statement  of  the  position  that 
will  be  taken  with  respect  to  each  issue 
addressed;  and 

(6)  In  addition,  for  any  party  request¬ 
ing  more  than  15  minutes  for  a  presen¬ 
tation  at  the  hearing,  or  who  will  submit 
dociunentary  evidence,  must  provide  in 
quadruplicate  the  complete  text  of  the 
testimony  including  any  documentary 
evidence  to  be  presented  at  the  hearing. 
This  material  must  also  be  received  by 
December  2,  1977,  and  will  be  available 
for  inspection  and  copying  at  the  Tech¬ 
nical  Data  Center — Docket  Office.  Each 
submission  will  be  reviewed  in  light  of 
the  amount  of  time  requested  in  the  no¬ 
tice  of  intention  to  appear.  In  those  in¬ 
stances  where  the  information  contained 
in  the  submission  does  not  justify  the 
amount  of  time  requested,  a  more  appro¬ 
priate  amount  of  time  will  be  allocated 
and  the  participant  will  be  notified  of 
tiiat  fact. 

Any  party  who  has  not  substantially 
complied  with  the  requirement  to  pro¬ 
vide  the  complete  test  of  testimony  and 
documentary  evidence  may  be  limited 
to  a  15  minute  presentation,  and  to  pro¬ 
vide  the  complete  text  of  testimony  and 
documentary  evidence  may  be  requested 
to  return  for  questioning  at  a  later  time. 

CONDUCT  OF  HEARINGS 

The  hearing  will  commence  at  9:30 
a.m.  on  December  13,  1977,  with  resolu¬ 
tion  of  any  procedural  matters  relating 
to  the  proceeding.  The  hearing  will  be 
conducted  in  accordance  with  29  CPR 
Part  1911.  The  hearing  will  be  con¬ 
ducted  in  as  expedited  a  manner  as  pos¬ 
sible  consistent  with  a  full  development 
of  the  record  and  the  rights  of  the 
parties. 

The  hearing  will  be  presided  over  by 
an  Administrative  Law  Judge  who  will 
have  all  the  powers  necessary  or  appro¬ 
priate  to  conduct  a  full  and  fair  informal 
hearing  as  provided  in  29  CFR  Part  1911. 
Following  the  close  of  the  hearing  or  of 
any  posthearing  comment  period,  the 
presiding  Administrative  Law  Judge  will 
certify  the  record  to  the  Assistant  Sec¬ 
retary  of  Labor  for  Occupational  Safety 
and  Health.  The  proposal  will  be  reviewed 
in  light  of  all  oral  and  written  submis¬ 
sions  received  as  part  of  the  record,  and 
a  standard  will  be  issued  based  on  the 
entire  record  in  this  proceeding. 

Authority 

This  document  was  prepared  under  the 
direction  of  Eula  Bingham,  Assistant 
Secretary  of  Labor  for  Occupational 
Safety  and  Health,  U.S.  Department  of 
Labor,  Third  Street  and  Constitution 
Avenue  NW.,  Washington,  D.C.  20210. 

Accordingly,  pursuant  to  sections  6(b) , 
6(c),  8(c)  and  8(g)  of  the  Occupa¬ 
tional  Safety  and  Health  Act  of  1970 
(84  Stat.  1593,  1596,  1599,  1600;  29  U.S.C. 
655,  657),  the  Secretary  of  Labor’s  Order 
No.  8-76  (41  PR  25059),  and  29  CPR 
Part  1911,  it  is  hereby  proposed  to  amend 
Part  1910  of  Title  29,  Code  of  Federal 
Regulations  by  revising  §  1910.1044  as 
set  forth  below.  In  addition,  appropri¬ 
ate  amendments  would  be  made  to  Parts 
1915-1918  and  1926  to  clarify  the  appli¬ 


cability  this  8  1910.1044  to  the  mari¬ 
time  and  construction  Industries. 

Note. — It  Is  hereby  certified  that  the  eco¬ 
nomic  and  infiatlonary  Impact  of  this  pro¬ 
posed  regulation  has  been  evaluated  In  ac¬ 
cordance  with  Executive  Orders  11821  and 
11949. 

Signed  at  Washington,  D.C.,  this  26th 
day  of  October  1977, 

Eula  Bingham, 
Assistant  Secretary  of  Labor. 

Part  1910  of  Title  29  of  the  Code  of 
Federal  Regulations  is  proposed  to  be 
amended  by  revising  §  1910.1044  to  read 
as  follows: 

§1910.1011  1,2  -  dibromo-3-cliloropro- 

pane. 

(a)  Scope  and  application.  This  sec¬ 
tion  applies  to  the  production,  reaction, 
release,  packaging,  repackagfing,  storage, 
transportation,  handling,  or  use  of  1,2- 
dibromo-3-chloropropane  (D  B  C  P) , 
Chemical  Abstracts  Service  Registry  No. 
96-12-8,  except  that  this  section  does  not 
apply  to  exposure  to  DBCP  which  results 
solely  from  the  application  and  use  of 
DBCP  as  a  pesticide. 

(b)  Definitions.  “Authorized  person” 
means  any  person  specifically  authorized 
by  the  employer  and  whose  duties  re¬ 
quire  the  person  to  be  present  in  regu¬ 
lated  areas;  and  any  person  entering 
such  areas  as  a  designated  representa¬ 
tive  of  employees  exercising  an  opportu¬ 
nity  to  observe  employee  exposure  mon¬ 
itoring. 

“DBCP”  means  l,2-dibromo-3-chloro- 
propane. 

“Director”  means  the  Director,  Na¬ 
tional  Institute  for  Occupational  Safety 
and  Health,  U.S.  Department  of  Health, 
Education,  and  Welfare,  or  designee. 

“Emergency”  means  any  occurrence 
such  as,  but  not  limited  to  equipment 
failure,  rupture  of  containers,  or  failure 
of  control  equipment  which  does,  or  is 
likely  to.  result  in  any  massive  release 
of  DBCP. 

“OSHA  Area  Office”  means  the  Area 
Office  of  the  Occupational  Safety  and 
Health  Administration  having  jurisdic¬ 
tion  over  the  geographic  area  where  the 
affected  workplace  is  located. 

“Assistant  Secretary”  means  the  As¬ 
sistant  Secretary  of  Labor  for  Occupa¬ 
tional  Safety  and  Health,  U.S.  Depart¬ 
ment  of  Labor,  or  designee. 

(c)  Permissible  exposure  limits.  (1) 
Inhalation,  (i)  Time-weighted  average 
limit  (TWA).  The  employer  shall  assure 
that  no  employee  is  exposed  to  an  air¬ 
borne  concentration  in  excess  of  1  part 
DBCP  per  billion  parts  of  air  (ppb)  as 
an  8-hour  time-weighted  average. 

(it)  Ceiling  limit.  The  employer  shall 
assure  that  no  employee  is  exposed  to 
an  airborne  concentration  in  excess  of 
10  parts  DBCP  per  billion  parts  of  air 
(ppb)  as  averaged  over  any  15  minutes 
during  the  working  day. 

(2)  Dermal  and  eye  exposure.  The  em¬ 
ployer  shall  assure  that  no  employee  is 
exposed  to  eye  or  skin  contact  with 
DBCT*. 

(d)  Notification  of  use.  Within  ten 
(10)  days  following  the  introduction  of 


DBCP  into  the  workplace,  every  em¬ 
ployer  who  has  a  workplace  where  DBCP 
is  present  ^all  report  the  following  in¬ 
formation  to  the  nearest  OSHA  Area 
Office  for  each  such  workplace: 

(1)  The  address  and  location  of  each 
workplace  in  which  DBCP  is  present; 

(2)  A  bri^  description  of  each  process 
or  operation  which  may  result  in  em¬ 
ployee  exposure  to  DBCP; 

(3)  The  number  of  employees  engaged 
in  each  process  or  operation  who  may 
be  exposed  to  DBCT*  and  an  estimate 
of  the  frequency  and  degree  of  exposure 
that  occurs; 

(4)  A  brief  description  of  the  employ¬ 
er’s  safety  and  health  program  as  it  re¬ 
lates  to  limitation  of  employee  exposure 
to  DBCP. 

(e)  Regulated  areas.  (1)  The  employer 
shall  establish  regulated  areas  where 
there  is  any  exposure  to  DBCP. 

(2)  The  employer  shall  limit  access  to 
regulated  areas  to  authorized  persons. 

(f)  Exposure  monitoring.  (1)  General. 
Determinations  of  airborne  exposure 
levels  shall  be  made  from  air  samples 
that  are  representative  of  each  em¬ 
ployee’s  exposure  to  DBCP  over  an  8- 
hour  period.  (For  the  purposes  of  this 
paragraph,  employee  exposure  is  that  ex¬ 
posure  which  would  occur  if  the  employee 
were  not  using  a  respirator.) 

(2)  Initial.  Each  employer  who  has  a 
place  of  employment  in  which  DBCP  is 
present  shall  monitor  each  workplace 
and  work  operation  to  accurately  deter¬ 
mine  the  airborne  concentrations  of 
DBCP  to  which  employees  may  be  ex¬ 
posed. 

(3)  Frequency,  (i)  If  the  monitoring 
required  by  this  section  reveals  employee 
exposures  to  be  below  the  permissible  ex¬ 
posure  limit,  the  employer  shall  repeat 
these  determinations  at  least  quarterly, 

(ii)  If  the  monitoring  required  by  this 
section  reveals  employee  exposure  to  be 
in  excess  of  any  of  the  permissible  ex¬ 
posure  limit,  the  employer  shall  repeat 
these  determinations  for  each  such  em¬ 
ployee  at  least  monthly.  The  employer 
shall  continue  these  monthly  determina¬ 
tions  until  at  least  two  consecutive  meas¬ 
urements,  taken  at  least  seven  (7)  days 
apart,  are  below  the  permissible  exposure 
limit.  Thereafter  the  employer  shall 
monitor  at  least  quarterly. 

(4)  Additional.  Whenever  there  has 
been  a  production,  process,  control  or 
personnel  change  which  may  result  in 
any  new  or  additional  exposure  to  DBCP, 
or  whenever  the  employer  has  any  other 
reason  to  suspect  a  change  which  may 
result  in  new  or  additional  exposures  to 
DBCP,  additional  monitoring  which  com¬ 
plies  with  this  paragraph  (f)  shall  be 
conducted. 

(5)  Employee  notification,  (i)  Within 
five  (5)  working  days  after  the  receipt  of 
monitoring  results,  the  employer  shall 
notify  f  ach  employee  in  writing  of  results 
which  represent  the  employee’s  exposure. 

(ii)  Whenever  the  results  indicate  that 
employee  exposure  exceeds  the  permis¬ 
sible  exposure  limit  the  employer  shall 
include  in  the  written  notice  a  statement 
that  the  permissible  exposure  limit  was 
exceeded  and  a  description  of  the  correc- 
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tive  action  being  taken  to  reduce  ex¬ 
posure  to  or  below  the  permissible  expo¬ 
sure  limit. 

(6)  Accuracy  of  measurement.  The 
method  of  measurement  shall  be  accu¬ 
rate,  to  a  confidence  level  of  95  percent, 
to  within  plus  or  minus  25  percent  for 
concentrations  of  DBCP  at  or  above  the 
permissible  exposure  limit. 

(g)  Methods  of  compliance.  The  em¬ 
ployer  shall  control  employee  exposures 
to  airborne  concentrations  of  DBCP  to 
within  the  permissible  exposme  limit, 
and  shall  protect  against  employee  ex¬ 
posure  to  eye  or  skin  contact  with  DBCP 
by  engineering  controls,  work  practices, 
and  personal  protective  equipment  as 
follows : 

(1)  Priority  of  compliance  methods,  (i) 
Engineering  and  work  practice  controls. 
The  employer  shall  institute  engineering 
or  work  practice  controls  to  reduce  and 
maintain  employee  exposures  to  DBCP 
to  within  the  permissible  exposure  limit, 
except  to  the  extent  that  the  employer 
establishes  that  such  controls  are  not 
feasible. 

(ii)  Respiratory  protection.  Whenever 
the  engineering  and  work  practice  con¬ 
trols  which  can  be  instituted  are  not  suf¬ 
ficient  to  reduce  employee  exposmes  to 
within  the  permissible  exposure  limit,  the 
employer  shall  nonetheless  use  them  to 
reduce  exposures  to  the  lowest  level 
achievable  by  these  controls  and  shall 
supplement  them  by  use  of  respiratory 
protection  which  complies  with  the  re¬ 
quirements  of  paragraph  (h)  of  this  sec¬ 
tion. 

(2)  Compliance  program,  (i)  The  em¬ 
ployer  shall  establish  and  Implement  a 
written  program  to  reduce  employee  ex¬ 
posures  to  DBCP  to  or  below  the  permis¬ 
sible  exposure  limit  lowest  feasible  level 
solely  by  means  of  engineering  and  work 
practice  controls  as  required  by  para¬ 
graph  (g)  (1)  of  this  section. 

(ii)  Written  plans  for  these  compliance 
programs  shall  include  at  least  the  fol¬ 
lowing: 

(a)  A  description  of  each  operation  or 
process  resulting  in  employee  exposiu'e  to 
DBCP; 

(b)  Engineering  plans  and  other  stud¬ 
ies  used  to  determine  the  controls  for 
each  process; 

(c)  A  report  of  the  technology  con¬ 
sidered  in  meeting  the  permissible  ex¬ 
posure  limit; 

(d)  A  detailed  schedule  for  the  imple¬ 
mentation  of  engineering  or  work  prac¬ 
tice  controls;  and 

(e)  other  relevant  information. 

(iii)  Written  programs  required  under 
this  paragraph  (g)  (2)  shall  be  submitted 
upon  request  to  the  Assistant  Secretary 
and  the  Director,  and  shall  be  available 
at  the  worksite  for  examination  and 
copying  by  the  Assistant  Secretary,  the 
Director,  and  any  affected  employee  or 
designated  representative  of  employees. 

(h)  Respirators.  (1)  Genercd.  Where 
respiratory  protection  is  required  under 
this  section,  the  employer  shall  select, 
provide  and  assme  the  use  of  respirators. 
Respirators  shall  be  used  in  the  following 
circumstances: 


(1)  During  the  period  necessary  to  In¬ 
stall  or  implement  feasible  engineering 
and  work  practice  controls;  or 

(ii)  In  work  operations  such  as  main¬ 
tenance  and  repair  activities  In  which 
engineering  and  work  practice  controls 
are  not  feasible;  or 

(iii)  In  work  situations  where  feasible 
engineering  and  work  practice  controls 
are  not  yet  sufficient  to  reduce  exposure 
within  the  permissible  exposure  limit;  or 

(iv)  In  emergencies. 


(3)  Respirator  program.  (1)  The  em¬ 
ployer  shall  institute  a  respiratory  pro¬ 
tection  program  in  accordance  with  29 
CFR  1910.134  (b,  (d),  (e),  and  (f). 

(ii)  Employees  who  wear  respirators 
shall  be  allowed  to  wash  their  faces  and 
respirator  facepieces  to  prevent  potential 
skin  irritation  associated  with  respirator 
use. 

(1)  Emergency  situations.  (1)  Written 
plans,  (i)  A  written  plan  for  emergency 
situations  shall  be  developed  for  each 
workplace  in  which  DBCT*  is  present  and 
in  which  there  is  a  possibility  of  an 
emergency.  Appropriate  portions  of  the 
plan  shall  be  implement^  in  the  event 
of  an  emergency. 

(ii)  The  plan  shall  specifically  provide 
that  employees  engaged  in  correcting 
«nergency  conditions  be  equipped  as  re¬ 
quired  in  paragraphs  (h)  and  (j)  of  this 
section  until  the  emergency  is  abated. 

(ill)  Employees  not  engaged  in  cor¬ 
recting  the  emergency  shall  be  removed 
and  restricted  from  the  area  and  normal 
operations  in  the  affected  area  shall  not 
be  resumed  imtil  the  emergency  is 
abated. 

(2)  Alerting  employees.  Where  there 
is  a  possibility  of  employee  exposure  to 
DBCff*  in  excess  of  the  ceiling  limit  due 
to  the  occurrence  of  an  emergency,  a 
general  alarm  shall  be  installed  and 
maintained  to  promptly  alert  employees 
of  such  occurrences. 

(j)  Protective  clothing  and  equipment. 
(1)  Provision  and  use.  Where  eye  or  skin 
contact  with  liquid  or  solid  DBCP  may 


(2)  Respirator  selection.  (1)  Where 
respirators  are  required  under  this  sec¬ 
tion,  the  employer  shall  select  and  pro¬ 
vide,  at  no  cost  to  the  employee,  the 
appropriate  respirator  from  Table  1  be¬ 
low  and  shall  assure  that  the  employee 
wears  the  respiratm*  provided. 

(11)  The  employer  shall  select  respi¬ 
rators  from  among  those  approved  by  the 
National  Institute  for  Occupational 
Safety  and  Health  (NIOSH)  imder  the 
provisions  of  30  C?PR  Part  11. 


occiu*,  employers  shall  provide  at  no  cost 
to  the  employee,  and  assure  that  employ¬ 
ees  wear  impermeable  protective  clothing 
and  equipment  in  accordance  with 
§  1910.132  and  §  1910.133  to  protect  the 
area  of  the  body  which  may  come  in  con¬ 
tact  with  DBCP. 

(2)  Removal  and  storage,  (i)  The  em¬ 
ployer  shall  assme  that  employees  re¬ 
move  DBCJP  contaminated  work  clothing 
only  in  change  rooms  provided  in  ac¬ 
cordance  with  (1)(1)  of  this  section. 

(ii)  Hie  employer  shall  assme  that  no 
employee  takes  DBC3*  ccmtaminated  pro¬ 
tective  devices  and  work  clothing  out  of 
the  change  room,  except  those  employees 
authorized  to  do  so  for  the  purpose  of 
laimdering,  maintenance,  or  disposal. 

(iii)  DBCP-contaminated  protective 
devices  and  work  clothing  shall  be  placed 
and  stored  in  closed  containers  which 
prevent  dispersion  of  the  DBCP  outside 
the  container. 

(iv)  Containers  of  DBCP  contami- 
•  nated  protective  devices  or  work  cloth¬ 
ing  which  are  to  be  taken  out  of  change 
rooms  or  the  workplace  for  laimdering 
or  dispxxsal,  or  for  any  other  reason,  shall 
bear  labels  in  accordance  with  paragraph 
(o)  (3)  of  this  section. 

(3)  Cleaning  and  replacement,  (i)  The 
employer  shall  clean,  laimder,  repair,  or 
replace  protective  clothing  and  equip¬ 
ment  required  by  this  paragraph  to 
maintain  their  effectiveness.  In  adffition, 
the  employer  shall  provide  clean  protec¬ 
tive  clothing  and  equipment  at  least  daily 
to  each  affected  employee. 


Table  1. — Respiratory  protection  for  DBCP 

Concentration  not 

greater  than :  Respiratory  protection 

10  p/b -  (1)  Any  supplied-alr  respirator.  (2)  Any  self-contained 

breathing  apparatus. 

50  p/b -  ( 1 )  Any  supplled-alr  respirator  with  full  facepiece,  hel¬ 

met,  or  hood.  (2)  Any  self-contained  breathing  ap¬ 
paratus  with  fuU  facepiece. 

1,000  p/b -  (1)  A  Type  C  supplled-alr  respirator  operated  in  pres¬ 

sure-demand  or  other  positive  pressvure  or  continuous 
flow  mode. 

2,000  p/b -  (1)  A  T3q>e  C  supplled-alr  respirator  with  full  facepiece 

operated  In  pressure-demand  or  other  positive  pressure 
mode,  or  with  full  facepiece,  helmet,  or  hood  operated 
In  continuous  flow  mode. 

Greater  than  2,000  p/b  or  entry  (l)  A  combination  respirator  which  Includes  a  Type  C 
and  escape  from  unknown  supplled-alr  respirator  with  full  facepiece  operated  In 
concentrations.  pressure-demand  or  other  positive  pressure  or  con¬ 

tinuous  flow  mode  and  an  auxiliary  self-contained 
breathing  apparatus  operated  In  pressure-demand  or 
positive  pressure  mode.  (2)  A  self-contained  breathing 
apparatus  with  full  facepiece  operated  In  pressure- 
demand  or  other  positive  pressure  mode. 

Plre-fightlng _ , _  (1)  A  self-contained  breathing  apparatus  with  full  face- 

piece  operated  In  pressure -demand  or  other  positive 
pressure  mode. 
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(ii)  The  employer  shall  inform  any 
person  who  launders  or  cleans  DBCSP- 
contaminated  protectlre  clothlngr  or 
equipment  of  the  potentially  harmful  ef¬ 
fects  of  exposure  to  DBCP. 

(iii)  The  employer  shall  prohibit  the 
removal  of  DBCP  from  protective  cloth¬ 
ing  and  equipment  by  blowing  or 
shaking. 

(k)  Housekeeping.  (1)  Surfaces,  (i) 
All  surfaces  shall  be  maintained  free  of 
accumulations  of  DBCP. 

(ii)  Dry  sweeping  and  the  use  of  air 
for  the  cleaning  of  floors  and  other  sur¬ 
faces  where  DBCP  dust  or  liquids  are 
found  is  prohibited. 

(iii)  Where  vacuuming  methods  are 
selected,  either  portable  units  or  a  per¬ 
manent  system  may  be*used. 

(a)  If  a  portable  unit  is  selected, 
the  exhaust  shall  be  attached  to  the 
general  workplace  exhaust  ventilation 
system  or  collected  within  the  vacuiun 
imit,  equipped  with  high  eflBciency  Alters 
or  other  appropriate  means  of  contami¬ 
nant  removal,  so  that  DBCP  is  not  re¬ 
introduced  into  the  workplace  air;  and 

(b)  Portable  vacuum  units  used  to  col¬ 
lect  DBCP  may  not  be  used  for  other 
cleaning  purposes  and  shall  be  labeled  as 
prescribed  by  paragraph  (o)  (3)  of  this 
section. 

(iv)  Cleaning  of  floors  and  other  c<m- 
taminated  surfaces  may  not  be  per¬ 
formed  by  washing  down  with  a  hose, 
unless  a  fine  spray  has  first  been  laid 
down. 

(2)  Liquids.  Where  DBCT  is  present  in 
a  liquid  form,  or  as  a  resultant  vapor, 
all  containers  or  vessels  containing 
DBCP  shall  be  enclosed  to  the  maximum 
extent  feasible  and  tightly  covered  when 
not  in  use. 

(3)  Waste  disposal.  DBCP  waste,  scrap, 
debris,  bags,  ccaitainers,  or  equipmoit 
shall  be  disposed  of  in  sealed  bags  or 
other  closed  containers  which  prevent 
dispersion  of  DBCP  outside  the  con¬ 
tainer. 

(l)  Hygiene  facilities  and  practices. 

(1)  Change  rooms.  The  employer  shall 
provide  clean  change  rooms  equipped 
with  storage  facilities  for  street  clothes 
and  separate  storage  facilities  for  pro¬ 
tective  clothing  and  equipment  whenever 
employees  are  required  to  wear  protec¬ 
tive  clothing  and  equipment  in  accord¬ 
ance  with  paragraph  (j)  of  this  section. 

(2)  Showers,  (i)  The  employer  shall 
assure  that  employees  working  in  the 
regulated  area  shower  at  the  end  of  the 
work  shift. 

(ii)  The  employer  shall  provide  shower 
facilities  in  accordance  with  29  CTR 
1910.141(d)(3). 

(3)  Lunchrooms.  The  employer  shall 
provide  lunchroom  facilities  which  have 
a  temperature  controlled,  positive  pres¬ 
sure.  filtered  air  supply,  and  which  are 
readily  accessible  to  employees  working 
in  regulated  areas. 

(4)  Lavatories,  (i)  The  employer  shall 
assure  ttiat  employees  working  in  the 
regulated  area  wash  their  hands  and 
face  prior  to  eating. 

(ii)  The  employer  shsdl  provide  a  suffi¬ 
cient  number  of  lavatory  facilities  which 
comply  with  29  CTR  1910.141(d)  (1)  and 

(2) . 


(5)  ProhfbtHon  of  activities  in  regu¬ 
lated  areas.  The  emplcqrer  shall  asstire 
that,  in  regulated  areas,  food  or  bever¬ 
ages  are  not  present  or  consumed,  smok¬ 
ing  products  and  implements  are  not 
present  or  used,  and  cosmetics  are  not 
present  or  applied.  (These  items  may  be 
kept,  and  these  activities  may  be  con¬ 
ducted  in  lunchrooms,  change  rooms  and 
showers  required  imder  paragraphs  (1) 
(l)-(4)  of  this  section.) 

(m)  Medical  surveillance.  (1)  General. 
The  employer  shall  institute  a  program 
of  medical  surveillance  for  each  em¬ 
ployee  who  is  or  will  be  exposed,  without 
regard  to  the  use  of  respirators,  to  DBCP, 
The  employer  shall  provide  each  such 
employee  with  an  opportunity  for  medi¬ 
cal  examinations  and  tests  in  accordance 
with  this  paragraph.  All  medical  exami¬ 
nations  and  procedures  shall  be  per¬ 
formed  by  or  under  the  supervision  of  a 
licensed  physician,  and  shall  be  provided 
without  cost  to  the  employee. 

(2)  Frequency  and  content.  At  the  time 
of  initial  assignment,  and  annually 
thereafter,  the  employer  shall  provide  a 
medical  examination  including  at  least 
the  following: 

(i)  A  medical  and  occupational  history 
with  emphasis  on  reproductive  history. 

(ii)  A  physical  examination  with  em¬ 
phasis  on  the  genitourinary  tract,  testicle 
size  (males) ,  and  body  habitus  including 
a  determination  of  sperm  count  of  non- 
vasectomized  males. 

(iii)  A  serum  specimen  shall  be  ob¬ 
tained  and  the  following  determinations 
made  by  radioimmunoassay  techniques 
utilizing  NIH  specific  antigWi  or  one  of 
equivalent  sensitivity: 

(o)  Sferum  follicle  stimulating  hor¬ 
mone  (PSH) ; 

(b)  Serum  luteinizing  hormone  (LH) ; 
and 

(c)  Serum  testosterone  (males)  or 
serum  total  estorgen  (females) . 

(iv)  Any  other  tests  deemed  appro¬ 
priate  by  the  examining  ph3rsician. 

(3)  Additional  examinations.  If  the 
employee  for  any  reason  develops  signs 
or  symptoms  commonly  associated  with 
exposure  to  DBCT*,  the  employer  sdiall 
provide  appropriate  examination  and 
emergency  medical  treatment. 

(4)  Information  provided  to  the  phy¬ 
sician.  The  employer  shall  provide  the 
following  information  to  the  examining 
physician: 

(i)  A  copy  of  thte  regulation  and  its 
appendices; 

(ii)  A  description  of  the  affected  em¬ 
ployee’s  duties  as  they  relate  to  the  em¬ 
ployee’s  exposure: 

(iii)  The  level  of  DBCT*  to  whidi  the 
employee  is  exposed;  and 

(iv)  A  description  of  any  personal  pro¬ 
tective  equipment  used  or  to  be  us^. 

(5)  Physician’s  written  opinion,  (i) 
The  employer  shaU  obtain  a  written 
(pinion  from  the  examining  physician 
which  shall  include: 

(a)  The  results  of  the  medical  tests 
performed: 

(b)  The  physician's  opinion  as  to 
whether  the  employee  has  any 'detected 
medical  condition  which  would  place  the 
employee  at  an  increased  risk  of  ma¬ 


terial  impairment  of  health  from  expo¬ 
sure  to  DBCP: 

(c)  Any  recommended  limitations 
upon  the  employee’s  exposure  to  DBCP 
or  upon  the  use  of  protective  clothing 
and  equipment  such  as  respirators;  and 

id)  A  statement  that  the  employee  was 
informed  by  the  physician  of  the  results 
of  the  medical  examination,  and  any 
medical  conditions  which  require  further 
examination  or  treatment. 

(ii)  The  employer  shall  instruct  the 
physician  not  to  reveal  in  the  written 
opinion  sp>ecific  findings  or  diagnoses  un¬ 
related  to  occupational  exposure  to 
DECT*. 

(iii)  The  employer  shall  provide  a  copy 
of  the  written  opinion  to  the  affect^ 
employee. 

(n)  Employee  information  arid  train¬ 
ing.  (1)  Training  program,  (i)  The  em¬ 
ployer  shall  institute  a  training  program 
for  all  employees  who  may  be  exposed 
to  DBCP  and  shall  assure  their  partici¬ 
pation  in  such  training  program. 

(ii)  The  employer  shall  assure  that 
each  employee  is  informed  of  the  follow¬ 
ing: 

(a)  The  information  contained  in  Ap¬ 
pendices  A,  B,  and  C; 

(b)  The  quantity,  location,  manner  of 
use,  release,  or  storage  of  DBCR  and  the 
specific  nature  of  operations  which  could 
result  in  exposure  to  DBCP  as  well  as  any 
necessary  protective  steps; 

(c)  The  purpose,  proper  use,  and  limi¬ 
tations  of  respirators; 

id)  The  purpose  and  description  of 
the  medical  surveillance  program  re¬ 
quired  by  paragraph  (m)  of  this  sec¬ 
tion;  and 

ie)  A  review  of  this  standard. 

(2)  Access  to  training  materials.  (1) 
The  employer  shall  make  a  copy  of  this 
standard  and  its  appendices  readily 
available  to  all  affect^  employees. 

(ii)  The  «nployer  shall  provide,  upon 
request,  all  materials  relating  to  the  em¬ 
ployee  information  and  training  pro¬ 
gram  to  the  Assistant  Secretary  and  the 
Director. 

(o)  Signs  and  labels. — (1)  General,  (i) 
The  employer  may  use  labels  or  signs  re¬ 
quired  by  other  statutes,  regulations,  or 
ordinances  in  addition  to  or  in  combina¬ 
tion  with,  signs  and  labels  required  by 
this  paragraph. 

(ii)  The  employer  shall  assure  that  no 
statement  appears  on  or  near  any  sign 
or  label  required  by  this  paragraph 
which  contradicts  or  detracts  from  the 
required  sign  or  label. 

(2)  Signs,  (i)  The  employer  shall  post 
signs  to  clearly  indicate  all  work  areas 
where  DBCP  may  be  present.  These 
signs  shall  bear  the  legend: 

DANGER 

1 ,2-Dibromo-3-chloropropBne 
(Insert  appropriate  trade  or  common  names) 

CANCER  HAZARD 
AUTHORIZED  PERSONNEL  ONLY 

(ii)  Where  airborne  concentrations  of 
DBCP  exceed  the  permissible  exposure 
limit,  the  signs  shall  bear  the  additional 
legend: 
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RESPIRATOR  REQUIRED 

(3)  Labels.  (1)  The  employer  shall 
assure  that  precautionary  labels  are  af¬ 
fixed  to  all  containers  of  DBCP  and  of 
products  containing  DBCP,  and  that  the 
labels  remain  affixed  when  the  DBCP  or 
products  containing  DBC(*  are  sold,  dis¬ 
tributed,  or  otherwise  leave  the  employ¬ 
er’s  workplace.  Where  DBCP  or  products 
containing  DBCP  are  sold,  distributed 
or  otherwise  leave  the  employer’s  work¬ 
place  bearing  appropriate  labels  re¬ 
quired  by  EPA  under  the  regulations  in 
40  CPR  Part  162,  the  labels  required  by 
this  paragraph  need  not  be  affixed. 

(ii)  The  employer  shall  assure  that 
the  precautionary  labels  required  by  this 
paragraph  are  readily  visible  and  legible. 
The  labels  shall  bear  the  following 
legend : 

DANGER 

1 ,2-Dll»romo-3-chloropropane 
CANCER  HAZARD 

(р)  Recordkeeping. — (1)  Exposure 
monitoring,  (i)  The  employer  shall  es¬ 
tablish  and  maintain  an  accmate  rec¬ 
ord  of  all  monitoring  required  by  para¬ 
graph  (f)  of  this  section. 

(ii)  This  record  shall  include: 

(a)  The  dates,  number,  duration  and 
resiilts  of  each  of  the  samples  taken,  in¬ 
cluding  a  description  of  the  sampling 
procedure  used  to  determine  representa¬ 
tive  employee  exposiure; 

(b)  A  description  of  the  sampling  and 
analytical  meUiods  used; 

(с)  ’Type  of  respiratory  protective  de¬ 
vices  worn,  if  any;  and 

(d)  Name,  social  security  number,  and 
job  classification  of  the  employee  moni¬ 
tored  and  of  all  other  employees  whose 
exposure  the  measurement  is  intended 
to  represent. 

(iii)  The  employer  shall  maintain  this 
record  for  at  least  40  years  or  the  dura¬ 
tion  of  emplosonent  plus  20  years,  which¬ 
ever  is  longer. 

(2)  Medical  surveillance.  (1)  The  em¬ 
ployer  shall  establish  and  maintain  an 
accurate  record  for  each  employee  sub¬ 
ject  to  medical  surveillance  required  by 
paragraph  (m)  of  this  section. 

(ii)  This  record  shall  include: 

(o)  A  copy  of  the  physician’s  written 
opinion. 

(b)  Any  employee  medical  complaints 
related  to  exposure  to  DBCP; 

(c)  A  copy  of  the  information  pro¬ 
vided  the  physician  as  required  by  para¬ 
graph  (m)  (3)  of  this  section;  and 

id)  A  copy  of  the  employee’s  work 
history. 

(iii)  The  employer  shall  maintain  this 
record  for  at  least  40  years  or  the  dm^- 
tion  of  employment  plus  20  years,  which¬ 
ever  is  longer. 

(3)  Availability,  (i)  The  employer 
shall  assure  that  all  records  required  to 
be  maintained  by  this  section  be  made 
available  upon  request  to  the  Assistant 
Secretary  and  the  Director  for  examina¬ 
tion  and  copying. 

(ii)  The  employer  shall  assure  that 
employee  exposure  monitoring  records 
required  by  this  section  be  made  avail¬ 
able,  upon  request,  for  examination  and 


copying  to  the  affected  employee  or  for¬ 
mer  employee,  and  their  designated  rep¬ 
resentatives. 

(iii)  The  employer  shall  assure  that 
employee  medical  records  required  to  be 
maintained  by  this  section  be  made  avail¬ 
able,  upon  request,  for  examination  and 
copying  to  the  affected  employee  or 
former  employee,  or  to  a  physician  desig¬ 
nated  by  the  affected  employee  or  former 
employee  or  designated  representative. 

(q)  Observation  of  monitoring. — (1) 
Employee  observation.  The  employer 
shall  provide  affected  employees,  or  their 
designated  representatives,  an  opportu¬ 
nity  to  observe  any  monitoring  of  em¬ 
ployee  exposure  to  DBCP  conducted  un¬ 
der  paragraph  (f)  of  this  section. 

(2)  Observation  procedures,  ii) '^fnxen~ 
ever  observation  of  the  measuring  or 
monitoring  of  employee  exposure  to 
DBCP  requires  entry  into  an  area  where 
the  use  of  protective  clothing  or  equip¬ 
ment  is  required,  the  employer  shall  pro¬ 
vide  the  observer  with  personal  protec¬ 
tive  clothing  or  equipment  required  to 
be  worn  by  employees  working  in  the 
area,  assure  the  use  of  such  clothing  and 
equipment,  and  require  the  observer  to 
comply  with  all  other  applicable  safety 
and  health  procedures. 

(ii)  Without  interfering  with  the 
monitoring  or  measurement,  observers 
shall  be  entitled  to: 

(a)  Receive  an  explanation  of  the 
measurement  procedures; 

(b)  Observe  all  steps  related  to  the 
measurement  of  airborne  concentrations 
of  DBCP  performed  at  the  place  (rf  ex¬ 
posure;  and 

(c)  Record  the  results  obtained. 

(r)  Effective  date.  This  section  shall 
become  effective  thirty  days  following 
publication  in  the  Federal  Register. 

(s)  Appendices.  'The  Information  con¬ 
tained  in  the  appendices  is  not  intended, 
by  itself,  to  create  any  additional  obliga¬ 
tions  not  otherwise  imposed  or  to  detract 
from  any  existing  obligation. 

Appendix  A — Substance  Safety  Data  Sheet 
FOB  DBCP 

I.  SUBSTANCE  IDENTIFICATION 

A.  Synonyms  and  trades  names:  DBCP; 
Dlbromochloropropane;  Pumazone  (Dow 
Chemical  Company  TM) ;  Nemafume;  Nema- 
gon  (Shell  Chemical  Co.  TM) ;  Nemaset;  BBC 
12;  and  OS  1879. 

B.  DBCP  can  be  found  as  a:  concentrate; 
liquid;  solution;  and  granules; 

C.  DBCP  is  used  on  crops  including:  cot¬ 
ton;  soybeans;  fruits;  nuts;  vegetables;  and 
ornamentals. 

D.  DBCP  can  be  applied  to  crops:  before 
planting;  during  planting;  and  after  plant¬ 
ing. 

n.  HEALTH  HAZABD  DATA 

E.  Permissible  exposure:  Exposure  may 
not  exceed  either: 

1.  1  part  DBCP  per  billion  parts  of  air  (1 
ppb)  averaged  over  the  eight-hour  work 
day:  or 

2.  10  parts  DBCP  per  billion  parts  of  air 
(10  ppb)  averaged  over  any  IS  minute  pe¬ 
riod  in  the  workday. 

n.  HEALTH  HAZARD  DATA 

A.  Routes  of  entry:  Employees  may  be  ex¬ 
posed: 

1.  Through  inhalation  (breathing); 


2.  Through  ingestion  (swallowing); 

3.  Skin  contact;  and 

4.  Eye  contact. 

B.  Effects  of  overexposure: 

1.  Acute  exposure:  DBCP  may  cause 
drowsiness,  irritation  of  the  eyes,  nose, 
throat  and  skin,  nausea  and  vomiting.  In 
addition,  overexposure  may  cause  damage  to 
the  lungs,  liver  or  kidneys. 

2.  Chronic  exposure:  Prolonged  or  re¬ 
peated  exposure  to  DBCP  may  cause  injury 
to  the  lungs,  liver  or  kldneirs.  DBCP  has  been 
associated  with  sterility  in  humans  and 
laboratory  animals.  It  also  has  been  shown 
to  produce  cancer  in  laboratory  animals  and 
has  been  determined  to  constitute  an  in¬ 
creased  risk  of  cancer  in  man. 

3.  Reporting  Signs  and  Sirmptoms:  If  you 
develc^  any  of  the  above  signs  or  ssrmptoms 
that  you  think  are  caused  by  exposure  to 
DB<3P,  you  should  Inform  your  employer. 

m.  EMEBGENCT  FIRST  Am  PROCEDURES 

A.  Eye  exposure:  If  DBCP  liquid  or  dust 
containing  DBCP  gets  into  your  eyes,  wash 
your  eyes  Immediately  with  large  amounts  of 
water,  lifting  the  lower  and  upper  lids  occa¬ 
sionally.  Get  medical  attention  immediately. 
Contact  lenses  should  not  be  worn  when 
working  with  DBCP. 

B.  Skin  exposure :  If  DBCP  liquids  or  dusts 
containing  DBCP  get  on  your  skin,  immedi¬ 
ately  wash  using  soap  or  mild  detergent  and 
water.  If  DBCP  liquids  or  dusts  containing 
DBCP  penetrate  through  your  clothing,  re¬ 
move  the  clothing  immediately  and  wash.  If 
irritation  is  present  after  washing  get  medi¬ 
cal  attention. 

C.  Breathing:  If  you  or  any  person  breathe 
in  large  amounts  of  DBCP,  move  the  exposed 
person  to  fresh  air  at  once.  If  breathing  has 
stopped,  perform  artlQcial  respiration.  Do 
not  use  mouth-to-mouth.  Keep  the  affected 
person  warm  and  at  rest.  Get  medical  atten¬ 
tion  as  soon  as  i>o6slble. 

D.  Swallowing:  When  DBCP  has  been 
swallowed  and  the  person  Is  conscious,  give 
the  person  large  amounts  of  water  immedi¬ 
ately.  After  the  water  has  been  swallowed, 
try  to  get  the  person  to  vomit  by  having  him 
touch  the  back  of  his  throat  with  his  finger. 
Do  not  make  an  unconscious  person  vomit. 
Get  medical  attention  immediately. 

E.  Rescue:  Notify  someone.  Put  into  effect 
the  established  emergency  rescue  procedures. 
Know  the  locations  of  the  emergency  rescue 
equipment  before  the  need  arises. 

rv.  RESPIRATORS  AND  PROTECTIVE  CLOTHING 

A.  Respirators:  You  may  be  required  to 
wear  a  respirator  for  non-routine  activities 
OT  in  emergencies  and  while  your  employer 
is  in  the  process  of  reducing  DBCP  exposures 
through  engineering  controls.  If  respirators 
are  worn,  they  must  have  a  National  Insti¬ 
tute  for  Occupational  Safety  and  Health 
(NIOSH)  approval  label  (Older  respirators 
may  have  a  Bureau  of  Mines  Approval  label) . 
For  effective  protection,  a  respirator  must  fit 
your  face  and  head  snugly.  The  respirator 
should  not  be  loosened  or  removed  in  work 
situations  where  its  use  is  required.  DBCP 
does  not  have  a  detectable  odor  except  at 
1,000  times  or  more  above  the  permissible 
exposure  limit.  If  you  can  smell  DBCP  while 
wearing  a  respirator,  the  respirator  is  not 
working  correctly:  go  immediately  to  fresh 
air.  If  you  experience  difficulty  breathing 
while  wearing  a  respirator,  tell  your  em¬ 
ployer. 

B.  Protective  Clothing:  You  must  wear  for 
your  protection  impermeable  work  clothing 
provided  by  your  employer.  (Standard  rub¬ 
ber  and  nec^rene  protective  clothing  do  not 
offer  adequate  protection) . 

DBCP  must  never  be  allowed  to  remain  on 
the  skin.  Cfiothlng  and  shoes  should  not  be 
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Allowed  to  become  contaminated  with  the 
material,  and  If  they  do.  they  should  be 
prcxnptly  removed  and  not  worn  again  until 
completely  free  of  the  material.  Turn  in  Im¬ 
permeable  clothing  that  has  developed  leaks 
for  repear  or  replacement. 

C.  Eye  protectl<Mi:  You  must  wear  splash- 
proof  safety  goggles  where  there  Is  any  possi¬ 
bility  of  DBCP  liquid  or  dust  contacting  your 
eyes. 

V.  PRECAUTIONS  FOE  SAFE  USE,  HANDLING,  AND 
STOBAGS 

A.  DBCP  must  be  stored  In  tightly  closed 
containers  In  a  cool,  vrell-ventllated  area. 

B.  If  your  work  clothing  may  have  become 
contaminated  with  DBCP.  or  liquids  or  dusts 
containing  DBCP.  you  must  change  Into  un¬ 
contaminated  clothing  before  leaving  the 
work  premises. 

C.  You  must  promptly  remove  any  non- 
Impermeable  clothing  that  bec(»nes  con¬ 
taminated  with  DBCP.  This  clothing  must 
not  be  rewom  until  the  DBCP  is  removed 
from  the  clothing. 

D.  If  your  skin  becomes  contaminated  with 
DBCP,  you  must  promptly  and  thoroughly 
waSih  shower  with  soap  or  mild  detergent 
and  water  to  remove  any  DBCP  from  your 
skin. 

£.  You  must  not  keep  food,  beverages, 
cosmetics,  or  smoking  materials,  nor  eat  or 
smoke.  In  areas  where  DBCP  is  handled, 
processed  or  stored. 

F.  If  you  handle  DBCP,  you  must  wash 
your  hands  thoroughly  with  soap  or  mild 
detergent  and  water,  before  eating,  smoking 
or  using  toilet  facilities. 

G.  Ask  your  supervisor  where  DBCP  is  used 
in  your  work  area  and  for  any  additional 
safety  and  health  rules. 

VI.  ACCESS  TO  INFORMATION 

A.  Each  year,  your  employer  is  required 
to  inform  you  of  the  Information  contained 
in  this  Substance  Safety  Data  Sheet  for 
DBCP.  In  addition,  your  employer  must  In¬ 
struct  you  In  the  safe  use  of  DBCP,  emer¬ 
gency  procedures,  and  the  correct  use  of  pro¬ 
tective  equipment. 

B.  Your  employer  Is  required  to  determine 
whether  you  are  being  exposed  to  DBCP. 
You  or  your  representative  have  the  right 
to  observe  employee  exposure  measurements 
and  to  record  the  result  obtained.  Your  em¬ 
ployer  is  required  to  inform  you  of  your  ex¬ 
posure.  If  your  employer  determines  that 
you  are  being  overexposed,  he  is  required  to 
inform  you  of  the  actions  which  are  being 
taken  to  reduce  your  exposure. 

C.  Your  employer  is  required  to  keep  rec¬ 
ords  of  your  exposure  and  medical  examina¬ 
tions.  Your  employer  is  required  to  keep  ex¬ 
posure  and  medical  data  for  at  least  40  years 
or  the  duration  of  your  employment  plus  20 
years,  whichever  is  longer. 

D.  Your  employer  is  required  to  release 
exposure  and  medical  records  to  your  physi¬ 
cian  upon  your  written  request. 

Appendix  B — Substance  Technical 
Guidelines  foe  DBCP 

I.  physical  and  chemical  data 

A.  Substance  Identification:  1.  Synonyms; 
1 ,2-dibromo-3-chloropropane;  DBCP,  Puma- 
zone:  Nemafume;  Nemagon;  Nemaset;  BBC 
12;  OS  1879.  DBCP  is  also  included  in  agricul¬ 
tural  pesticides  and  fumigants  which  in¬ 
clude  the  phrase  “Nema  ♦  •  •  •  in  their 
name. 

2.  Formula:  C3H5Br2  Cl. 

3  Molecular  Weight:  236. 

B.  Physical  Data:  1.  Bollli^  point  (760  mm 
HG)  :  1950  (383P). 

2.  Specific  gravity  (water=l):  2B03. 

3  Vapor  density  (air=l  at  boding  point 
of  DBCP) :  Data  not  available. 

4  Melting  point:  6C  (43P) 
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6.  Vapor  pressure  at  900  (98P):  0.S  mm 
Hg. 

6.  Solubility  In  water:  1000  ppm. 

7.  Evaporation  rate  (Butyl  Acetate=l): 
very  much  less  than  1. 

8.  Appearance  and  odmr:  Dense  yellow  or 
amber  liquid  with  a  pungent  odm*  at  high 
concentrations.  Any  detectable  odor  of  DBCP 
indicates  overexposure. 

U.  FUE  EXPLOSION  AND  EEACTIYlTT  HAZARD  DATA 

A.  Fire:  1.  Plash  point:  170FTOC. 

2.  Autoignition  temperature:  Data  not 
available. 

3.  Flammable  limits  in  air,  percent  by  vol¬ 
ume;  Data  not  available. 

4.  Extinguishing  media;  Carbon  dioxide, 
dry  chemical. 

5.  Special  fire-fighting  iNOcedures:  Do  not 
use  a  solid  stream  of  water  since  a  stream 
will  scatter  and  spread  the  fire.  Use  water 
spray  to  cool  containers  exposed  to  a  fire. 

6.  Unusual  fire  and  explosion  hazards: 
None  known. 

7.  For  purposes  of  complying  with  the  re¬ 
quirements  of  1910-106,  liquid  DBCP  Is  clas¬ 
sified  as  a  class  III  A  combustible  liquid. 

8.  For  the  purpose  of  complying  wltti 
1  1910.309,  the  classification  of  hazardous  lo¬ 
cations  as  described  in  article  500  of  the  Na¬ 
tional  Electrical  Code  for  DBCP  shall  be 
Class  I  Group  D. 

9.  For  the  purpose  of  compliance  with 
5  1910.157,  DBCP  is  classified  as  a  Class  B  fire 
hazard. 

10.  For  the  purpose  of  compliance  with 
}  1910.178,  locations  classified  as  hazardous 
locations  due  to  the  presence  of  DBCP  shall 
be  Class  I,  Group  D. 

11.  Sources  of  ignition  such  as  smoking  or 
open  flames  are  prohibited  where  DBCP  pre¬ 
sents  a  fire  or  explosion  hazard. 

B.  Reactivity:  1.  Conditions  contributing 
to  instability:  None  known. 

2.  Incompatibilities:  Reacts  with  chemi¬ 
cally  active  metals,  such  as  aluminum,  mag¬ 
nesium  and  tin  alloys. 

3.  Hazardous  decomposition  products; 
Toxic  gases  and  vapors  (such  as  HBr,  HCl 
and  carbon  monoxide)  may  be  released  in  a 
fire  involving  DBCP. 

4.  Special  precautions:  DBCP  will  attack 
some  rubber  materials  and  coatings. 

in.  SPILL,  LEAK  AND  DISPOSAL  PROCEDURES 

A.  If  DBCP  is  spilled  or  leaked,  the  follow¬ 
ing  steps  should  be  taken ; 

1.  The  area  should  be  evacuated  at  once 
and  re-entered  only  after  thorough  ventila¬ 
tion. 

2.  Ventilate  area  of  spill  or  leak. 

3.  If  in  liquid  form,  collect  for  reclamation 
or  absorb  in  paper,  vermiculate,  dry  sand, 
earth  or  similar  material. 

4.  If  in  solid  form,  collect  spilled  material 
in  the  most  convenient  and  safe  manner  for 
reclamation  or  for  disposal. 

B.  Persons  not  wearing  protective  equip¬ 
ment  must  be  restricted  from  areas  of  spills 
or  leaks  until  cleanup  has  been  completed. 

C.  Waste  Disposal  Methods:  1.  Pew  small 
quantities  of  liquid  DBCP,  absorb  on  paper 
towels,  remove  to  a  safe  place  (such  as  a 
fume  hood)  and  burn  the  paper.  Large  quan¬ 
tities  can  be  reclaimed  or  collected  and  atom¬ 
ized  in  a  suitable  combusUon  chamber 
equipped  with  an  appropriate  effluent  gas 
cleaning  device.  If  liquid  DBCP  is  absorbed 
in  vermlcullte,  dry  sand,  earth  or  similar 
material  and  placed  in  sealed  containers  it 
may  be  disposed  of  in  a  state-approved  sani¬ 
tary  landfill. 

2.  If  in  solid  form,  for  small  quantities, 
place  on  paper  towels,  remove  to  a  safe 
place  (such  as  a  fume  hood)  and  bum. 
Large  quantities  may  be  reclaimed.  However, 
if  this  Is  not  practical,  dissolve  In  a  flamma¬ 
ble  solvent  (such  as  alcohol)  and  atomize  in 


a  suitable  combustion  chambev  equipped 
witlL  an  appropriate  effluent  gas  cleaning 
device.  DBCP  in  solid  form  may  also  be 
disposed  In  a  State-approvM  sanitary  land¬ 
fill. 

IV.  MONITORING  AND  MEASUREMENT 
PROCEDURES 

A.  Exposure  aljilve  the  permissible  exposure 
limit. 

1.  Eight-hour  exposure  evaluation.  Meas¬ 
urements  taken  for  the  purpose  of  deter¬ 
mining  employee  exposure  under  this  section 
are  best  taken  so  that  the  average  eight- 
hour  exposure  may  be  determined  from  a 
single  8-hour  sample  or  two  (2)  four-hour 
samples.  Air  samples  should  be  taken  In  the 
em]:floyee's  breathing  zone  (air  that  would 
most  nearly  represent  that  Inhaled  by  the 
employee) . 

2.  Ceiling  evaluation.  Measurements  taken 
for  the  purpose  of  determining  employee  ex¬ 
posure  under  this  section  must  be  taken  dur¬ 
ing  periods  of  maximum  expected  airborne 
concentrations  of  DBCP  In  the  employee's 
breathing  zone.  A  minimum  of  three  meas¬ 
urements  should  be  taken  In  one  work  shift. 
The  highest  of  all  measurements  taken  Is  an 
estimate  of  the  employee’s  exposure. 

3.  Monitoring  techniques.  The  sampling 
and  analirsls  under  this  section  may  be  per¬ 
formed  by  collecting  the  DBCP  vapor  on 
charcoal  adsorption  tubes  with  subsequent 
chemical  analyses.  The  method  of  measure¬ 
ment  chosen  should  determine  the  concen¬ 
tration  of  airborne  DBCP  to  an  accuracy 
of  plus  or  minus  26  percent.  If  charcoal  tubes 
are  used,  a  total  volume  of  10  liters  should 
be  collected  at  a  flow  rate  erf  50  oc.  per 
minute  for  each  tube.  Analirze  the  resultant 
samples  as  you  would  samples  of  halogenated 
solvent. 

B,  Since  many  of  the  duties  relating  to 
employee  protection  are  dependent  on  the 
results  of  monitoring  and  measuring  proce¬ 
dures,  employers  should  assure  that  the  eval¬ 
uation  of  employee  exposures  is  performed  by 
a  competent  Industrial  hygienist  or  other 
technically  qualified  person. 

V.  PROTECTIVE  CLOTHING 

Employees  should  be  required  to  wear  ap¬ 
propriate  protective  clothing  to  prevent  any 
possibility  skin  contact  with  DBCP.  Be¬ 
cause  DBCP  Is  absorbed  through  the  skin, 
it  is  important  to  prevent  skin  contact  with 
both  liquid  and  solid  forms  of  DBCP.  Pro¬ 
tective  clothing  should  Include  Impermeable 
coveralls  or  similar  fullbody  work  clothing, 
gloves,  headcoverlngs,  and  workshoes  or  shoe 
coverings.  Standard  rubber  and  neoprene 
gloves  do  not  offer  adequate  protection  and 
should  not  be  relied  upon  to  keep  DBCP 
off  the  skin.  DBCP  should  never  be  allowed 
to  remain  on  the  sldn.  Clothing  and  shoes 
should  not  be  allowed  to  become  contami¬ 
nated  with  the  material,  and  if  they  do.  they 
should  be  promptly  removed  and  not  worn 
again  until  completely  free  of  the  material. 
Any  protective  clothing  which  has  developed 
leaks  or  is  otherwise  found  to  be  defective 
should  be  repaired  or  replaced.  Employees 
should  also  be  required  to  wear  splash-proof 
safety  goggles  where  there  is  any  possibilitir 
of  DBCP  contacting  the  eyes. 

VI.  HOUSEKEEPING  AND  HTGIENE  FACILITIES 

1.  The  workplace  must  be  kept  dean,  or¬ 
derly,  and  in  a  sanitary  condition; 

2.  Dry  sweeping  and  the  use  of  cooapre&sed 
air  is  unsafe  for  the  cleaning  of  floors  and 
other  surfaces  where  DBCP  dust  or  liquids 
are  found.  To  minimize  the  contamination  of 
air  with  dust,  vacuuming  with  elthw  port¬ 
able  or  permanent  systems  must  be  used.  If 
a  portable  unit  is  selected,  the  exhaust  must 
be  attached  to  the  general  workplace  exhaust 
ventilation  system,  or  collected  within  the 
vacuum  unit  equipped  with  high  efficiency 


FEDERAL  REGISTER,  VOL.  42,  NO.  210— TUESDAY,  NOVEMBER  1,  1977 


PROPOSED  RULES 


57283 


filters  or  other  appropriate  cae&ns  of  con¬ 
tamination  removal  and  not  used  for  other 
purposes.  Units  used  to  collect  DBCP  must 
be  labeled  as  prescribed  In  $  1910.1044(o) 
(DBCP  standard). 

3.  Adequate  washing  facilities'  with  hot 
and  cold  water  must  be  provided,  and  main¬ 
tained  in  a  sanitary  condition.  Suitable 
cleansing  agents  should  also  be  provided  to 
assure  the  effective  removal  of  DBCP  from 
the  skin. 

4.  Change  or  dressing  rooms  with  individ¬ 
ual  clothes  storage  facilities  must  be  pro¬ 
vided  to  prevent  the  contamination  of  street 
clothes  with  DBCP.  Because  of  the  hazardous 
nature  of  DBCP,  contaminated  protective 
clothing  must  be  stored  in  closed  containers 
for  cleaning  or  disposal. 

vn.  MISCELLANEOUS  PRECAUTIONS 

A.  Store  DBCP  in  tightly  closed  containers 
in  a  cool,  well  ventilated  area. 

B.  Use  of  supplled-air  suits  or  other  im¬ 
pervious  clothing  (such  as  acid  suits)  may 
be  necessary  to  prevent  skin  contact  with 
DBCP.  Supplled-air  suits  should  be  selected, 
used,  and  maintained  under  the  supervision 
of  persons  knowledgeable  in  the  limitations 
and  potential  life-endangering  characteris¬ 
tics  of  supplled-air  suits. 

C.  Advise  employees  of  all  areas  and  op¬ 
erations  where  exposure  to  DBCP  could  occur. 

vm.  COMMON  OPERATIONS 

Common  operations  in  which  exposure  to 
DBCP  is  likely  to  occur  are:  during  its  pro¬ 
duction;  formulation  into  pesticides  and 
fumigants;  application  of  such  pesticides  and 
fumigants;  and  work  in  areas  where  such 
pesticides  and  fumigants  have  been  applied, 
and  processing  of  agricultural  products  con¬ 
taining  residues  of  DBCP. 

appendix  C — Medical  Surveillance  Guide¬ 
lines  FOR  DBCP 

I.  ROUTE  OF  ENTRT 

Inhalation;  skin  absorption. 

II.  TOXICOLOCT 

Recent  data  collected  on  workers  involved 
in  the  manufacture  and  formulation  of  DBCP 
has  shown  that  exposures  to  DBCP  can  cause 
sterility.  This  finding  Is  supported  by  studies 
showing  that  DBCP  causes  sterility  in  ani¬ 
mals.  Chronic  exposure  to  DBCP  resulted  in 
pronounced  necrotic  action  on  the  paren¬ 
chymatous  organs  (l.e.,  liver,  kidney,  spleen) 
and  on  the  testicles  of  rats.  Rats  that  were 
chronically  exposed  to  DBCP  also  showed 
changes  in  the  composition  of  the  blood, 
showing  low  RBC,  hemoglobin,  and  WBC,  and 
high  reticulocyte  levels  as  well  aa  functional 
hepatic  disturbance,  msuiifesttng  Itself  in  a 


long  prothrombin  time.  Reznik  et  al.  noted  a 
single  dose  of  100  mg  produced  profound  de¬ 
pression  of  the  nervous  system  of  rats.  Their 
condition  gradually  Improved.  Acute  expo¬ 
sure  also  resulted  in  the  destruction  of  the 
sex  gland  activity  of  male  rats  as  well  as 
causing  changes  in  the  estrous  cycle  in  fe¬ 
male  rats.  Animal  studies  have  also  associ¬ 
ated  DBCP  with  an  increased  Incidence  of 
carcinoma.  Olson,  et  al.  orally  administered 
DBCP  to  rats  and  mice  5  times  per  week  at 
experimentally  predetermined  maxlnrally  tol¬ 
erated  doses  and  at  half  those  doses.  As  early 
as  ten  weeks  after  initiation  of  treatment, 
DBCP  induced  a  high  Incidence  of  squamous 
cell  carcinomas  of  the  stomach  with  metas- 
tases  in  both  species.  DBCP  also  induced 
mammary  adenocarcinomas  in  the  female 
rats  at  both  dose  levels. 

in.  SIGNS  AND  SYMPTOMS 

A.  Inhalation;  nausea,  eye  Irritation,  con¬ 
junctivitis,  respiratory  irritation,  pulmonary 
congestion  or  edema,  CNS  depression  with 
apathy,  sluggishness,  and  ataxia. 

B.  Dermal:  erythema  or  infiammatton  and 
dermatitis  on  repeated  exposure. 

IV.  SPECIAL  TESTS 

1.  Sperm  count; 

2.  Serum  Follicle  Stimulating  Hormone 
(PSH); 

3.  Serum  Luteinizing  Hormone  (LH) ;  and 

4.  Serum  testosterone  (males)  or  serum  to¬ 
tal  estrogen  (females) . 

Note. — The  serum  determinations  in  items 
2,  3,  and  4  should  be  performed  by  radio- 
Immuno-assay  techniques  using  NIH  specific 
antigen  or  antigen  preparations  of  equivalent 
sensitivity. 

V.  TREATMENT 

Remove  from  exposure  immediately,  give 
oxygen  or  artificial  resuscitation  if  indicated. 
Contaminated  clothing  and  shoes  should  be 
removed  immediately.  Flush  eyes  and  wash 
contaminated  skin.  If  swallowed  and  the 
person  is  conscious,  induce  vomiting.  Re¬ 
covery  from  mild  exposures  Is  usually  rapid 
and  complete. 

VI.  SURVEILLANCE  AND  PREVENTIVE 
CONSIDERATIONS 

A.  Other  considerations.  DBCP  can  cause 
both  acute  and  chronic  effects.  It  is  im¬ 
portant  that  the  physician  become  familiar 
with  the  operating  conditions  in  which  ex¬ 
posure  to  DBCP  occurs.  Those  with  respira¬ 
tory  disorders  may  not  tolerate  the  wearing 
of  negative  pressure  respirators. 

B.  Surveillance  and  screening.  Medical  his¬ 
tories  and  laboratory  examinations  are  re¬ 


quired  for  each  employee  subject  to  ex¬ 
posure  to  DBCP.  The  employer  should  screen 
employees  for  history  of  certain  medical  con¬ 
ditions  (listed  below)  which  might  place 
the  employee  at  increased  risk  from  exposure. 

1.  Liver  disease.  The  primary  site  of 
biotransformation  and  detoxification  of 
DBCP  is  the  liver.  Liver  dysfunctions  likely 
to  inhibit  the  conjugation  reactions  will 
tend  to  promote  the  toxic  actions  of  DBCP. 
These  precautions  should  be  considered  be¬ 
fore  exposing  persons  with  impaired  lives 
function  to  DBCP. 

2.  Renal  disease.  Because  DBCP  has  been 
a.ssociated  with  injury  to  the  kidney  it  is 
important  that  special  consideration  be 
given  to  those  with  possible  impairment  of 
renal  function. 

3.  Skin  disease.  DBCP  can  penetrate  the 
skin  and  can  cause  erythema  on  prolonged 
exposure.  Persons  with  pre-existing  skin  dis¬ 
orders  may  be  more  susceptible  to  the  effects 
of  DBCP. 

4.  Blood  dyscraslas.  DBCP  has  been  shown 
to  decrease  the  content  of  erythrocytes, 
hemoglobin,  and  leukocytes  in  the  blood, 
as  well  as  increase  the  prothrombin  time. 
Persons  with  existing  blood  disorders  may 
be  more  susceptible  to  the  effects  of  DBCP. 

5.  Reproductive  disorders.  Animal  studies 
have  associated  DBCP  with  various  effects 
on  the  reproductive  organs.  Among  these 
effects  are  atrophy  of  the  testicles  and 
changes  in  the  estrous  cycle.  Persons  with 
pre-existing  reproductive  disorders  may  be 
at  increased  risk  to  these  effects  of  DBCP. 
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